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INTRO 


TeOpH^ MHClDOpMaUMM 


HOMane 

6blJ10 CJ10B0 

yneHbiM HacTO npuxoAmcyi uneTb Ae;io c o6i>eKTaMM, KOTopbie He/ibsyi hm 
yBMAerb (Me/ibHafiiuMe HacTupbi m\A Aa/ieKne seesAbi), hm noHyBCTBOBaib 
(Bo;iHOBbie Ko;ie6aHMyi); BMecre ct6m ohm Bno/iHe MarepMa/ibHbi. OAHaKO 
yMbi, 3a/io)KMBiuMe ocHOBbi MH(j)opMaAMOHHoro o6mecTBa, Msyna/iM to, hto 
cymecTByer To;ibKO b npeAcraB/ieHMM He/iOBOKa. 






t UD BVTE5 

102,6 101,609,1941 


HayHHbiM noAXOA 



K a>KAbm ASHb Mbi MMeeM Ae/io c 
MHc|3opMauMeM: Mbi no/iynaeM, 
nepeAaeM, Ao6biBaeM, xpaHMM 
M CTMpaeM ee. TepMMHbi, o6o3HaHafoiAne 
ee o6-beM, AasHo cia/iM npMBbiHHbi mbm. Tbk, 
Bce SHafOT, HTO «rnr» — aio Tbic^ina «Mei- 
poB» (Ha caMOM Ae/ie — 1024 , m/im 2^°). Me- 
ra6aMTbi npMB/ieKafoi Hac, KorAa Mbi bmamm 
MX B CneUMC|DMKaAM51X 3/ieKTpOHHblX yCTpOMCTB 
M OTnyrMBafOT, KorAa BOSHMKaei Heo6xoAM- 
MOCTb cKanaib «To;iCTbiM» c|DaM;i ms l/lHTepHeia. 
BMecie c tom hmkto ho SHaei, hto npeACTaB/i5i- 
6T Co6oM MHC|DOpMaUM51 Ha CaMOM Ae/ie. 

Bonpocy onpeAe/ieHM5i noH5iTM5i «MHcf)opMa- 
AM51» M CB513aHHOM C HMM npo6/ieMaTMKM nOCB51- 
meno MH0>KecTB0 nayHHbix pa6oT no cf)M3MKe, 
MaTOMaTMKe m c|dm;iococ|dmm; cfiaHTacTbi nMiuyT o 
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«MaTepMa/lM3aUMM» MHCflOpMaUMM M «MH- 
cfiopMauMOHHbix no/i5ix». Bce 3 to Ae/iaeTC5i 
A/151 TOrO, HTo6bl KapTMHa MMpa, B KOTOpOM 
Mbi >KMBeM, CTa/ia 6o/iee no/iHOM. flocKO/ibKy 
Ham HOMep nocB/UAen cpeACTBaM xpaneHM/i 
AaHHbix, HaM noKaaa/iocb yMecTHbiM AaTb ne- 
Koe npeACTaB/ieHMe o tom, hto, co6cTBeHHo, 

Mbi xpaHMM Ha HDD, onTMHecKMx AHCKax, cfi/iem- 
ApaMBax, nepcfioKapTax, MarHMTHOM /leHTe, 

CTa/ibHOM npoBO/iOKe m t. a- 

McKyccTBO pyjieeoro 

l/layneHMio MHcfiopMauMM KaKTaKOBOM m boshmkho- 
BeHMfo ue/ioro p/iAa ahcumh/imh, tbk m/im MHane cb/i- 
saHHbix c HeM, no;io>KM;ia nana/io KM6epneTMKa, mc- 
TOpM/l KOTOpOM HaCHMTbIBaeT 57 /16T. FlpeAMeTOM 
KM6epH6TMKM (OT rpCHeCKOrO KOpH/l «KM6epHeTMKOC», » 
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» osHanafomero «ncKyccTBO py/ieBoro») 5iB;i5ieT- 
C51 MsyneHMe npoueccoB ynpaB/ieHH5i m nepe- 
AaHM cMTHa/iOB B MaiuMHax M >KMBbix opraHMs- 
Max. Hana/io KM6epHeTHKM no/io>KM;i Hop6epT 
BMHep, npoc|3eccop MaieMaTHKM MaccanyceT- 
CKoro lexHO/iorMHecKoro MHCTHTyia, KOTopbm 
B 1948 roAy ony6;iMKOBa;i CBOfo SHaMeHMiyfo 
KHMry «Kn6epHeTMKa, m;im YnpaB/ieHMe m 
CB 513b B >KMBOTHOM M MaiUMHe». 

HenocpeACTBeHHOM npeAnocbi/iKOM 
6ypHoro pa3BHTM5i 3 tom HayKM cia/io Ha/in- 
HMe KOHKpeiHbix npaKTMHecKMx 3aAan, ipe- 
6yfoiAMx cKopeMiuero peiueHM5i. Han6o;iee 

5ipKOM M3 HMX 51B;i5i;iaCb npo6/ieMa C03AaHM51 
nepBbix KOMnbfoiepoB, KOTopbie Mcno;ib30- 
Ba/iMCb B BoeHHOM o6/iacTM ynpaB/ieHM5i 
OrHCM 3eHMTHOM apTM/i/iepMM. 

He >Ke;ia5i yMa/i5iTb 3ac/iyr Hop6epia Bmh 6- 
pa, Bce >Ke otm6tmm, hto HeKoiopbie m3 oc- 
HOBHblX no;iO>KeHMM KM6epH6TMKM 51B/15i;iMCb 
npeAMeiOM M3yHeHM5i eme 3aAO/iro ao no5iB- 
;ieHM51 KHMTM. 3a 80 /lei ao M3AaHM51 KHMTM B 
pa6oiaxfl.-K. MaxcBe/i/ia m H.A. BbiiuHerpaA- 
CKoro pa3pa6aTbiBa/iacb leopM^i pery/iMpoBa- 
Hm M TeopM51 CMCT6M C o6paTHOM CB513bK). 
CHMiaHHbie roAbi pa3Ae;i5iK)T «KM6epHeTMKy» 

M Hana/io pa6oi no npMMeHeHMfo a;ire6pbi ;io- 
TMKM A^^ Mcc/ieAOBaHM5i nepeK/ifOHaie/ibHbix 
cxeM (pa6oTbi B.H. LUeciaKOBa, M.A. faBpM/io- 
Ba M A. HaKacMMo). V \ f \ e ^\ >Ke co3AaHM5i amc|d- 
pOBblX BblHMC/lMie/lbHblX MaiUMH BblABMra/iaCb 
eme B/1330M riacKa/ieM m FotcIdpmaom JleM6HM- 
A6M B XVII B6K6, a Hap/ib3 Be66MA>K b XIX Be- 
Ke npMCTynM/i Aa>Ke k ee nocipoMKe. 

rio CHeflOM C 06 blTMM 

YnpaB/ieHMe KaKMMM-/iM6o npoueccaMM HeB03- 
M0)KH0 6e3 Ha/iMHM/i 3HaHMM 0 X0A6 npoTexa- 
HM51 3TMX npoueccoB M peay/ibiaioB bobaomct- 
BM51 Ha Hero. Mbi mo/kom anaib o co6biTM/ix, 



□epBbie KOMnbiOTepbi Mcno/ibsosa- 
jiMCb ynpae/ieHiin orHeivi seHMTOK 


Aa>Ke He npMHMMa/i b hmx ynaciMe m He /iB/i/i- 
5 icb MX CBMAeie/i/iMM; 6 o/iee loro, Mbi MO>KeM 
3 Haib 0 HMX Aa>Ke 6 o/ibiue, neM mx HenocpeA- 
CTBeHHbie ynacTHMKM. OneBMAHO, hto Aa>Ke no 
npomecTBMM npoMe/KyiKa BpeneHM noc/ie co- 
6 biTM 5 i ociafOTC/i HeKOTopbie ero «c/ieAbi», ko- 
Topbie npoAO/DKafOT cymecTBOBaTb. 

KaKMM 6bi HM 6bi/i 3TOT«c/ieA» (cfiOTorpa- 
cf)M5i B raaeie, onMcaHMe ohobmaucb, aapMcoB- 
Ka M/iM BMAeoaanMCb), npM npMcia/ibHOM pac- 
CMOipeHMM OH HOCMT c|3M3MHeCKyK) npMpOAY/ 

He MMefomyfo HMHero o 6 mero (xaK cf)M 3 MHecKoe 
/iB/ieHMe) c onMCbiBaeMbiM mm co 6 biiMeM. Ta- 
KMe «c/ieAbi» no/iyHM/iM HaaaaHMe «CMrHa/ibi». 

CMTHa/i nopo)KAaeTC5i HeKoiopbiM co6bi- 
TMeM, MMeei caMOCTO/ne/ibHyK) cf)M3MHecKyK) 
npMpoAY ^ caMOCTO/iTe/ibHO cymecTByeT b 
npeAe/iax HeKOTopoM opraHM30BaHHOM cmc- 
leMbi. Oh BcerAa Bon/iomen b MaiepMa/ibHOM 
oBteKTe M/iM npouecce; b 3 tom bmao oh 
MO)K eT 6blTb 3acf)MKCMpOBaH M BOCnpOM3Be- 
A6H Hepe3 npOM3BO/lbHblM npOMe>KyTOK 
BpeMOHM. CMTHa/i MO/KOT 6biTb nepoAaH Ha 
6o/ibiuMe paccT05iHM5i, a b kohao CBoero 
cymecTBOBaHM/i mo/kot npeBpaiMibc/i b aom- 
CTBMe M/IM Co6blTMe. Oh mo/kot BOBAOMCTBO- 
Baib Ha >KMBoro HaB/ifOAaie/i/i m/im cf)M3MHec- 
Kyfo CMCieMy, nopoAMB peaKUMfo 3Toro 
HaB/ifOAaie/i/i m/im cMcieMbi. 


CMmaji HO npMMepe 

(|>OTorpa<|>iiii 

IlyHiue npoM/i/ifocipMpoBaib noH/iTMe «CMr- 
Ha/i» noMO>KeT npMMep HepHo-6e/ioM c|30to- 
rpac|3MM c|DyT6o/ibHoro Maina. OoTorpac|DM5i kbk 
CMTH a/i npaBAMBa, to ecTb oHa cooTBOTCTByeT 
onMCbiBaeMOMy co6biTMfo. OyT6o/iMCTbi Ha hom 
pacno/io)KeHbi mmohho b Tex noaax, b KOTopbix 
OHM HaXOAM/lMCb B MOMOHT c|DOTOrpac|DMpOBa- 
HM51. C C|DM3MHeCKOM TOHKM 3peHM51 3TB C|D0T0- 
rpac|3M5i He MMeeT HMHero o6mero c cbmmm 
MBTH eM, nOCKO/lbKy OHa 51B/15ieTC51 KyCKOM 
n/iOTHOM 6e/iOM 6yMarM, noKpbiTbiM c/ioeM >Ke- 
/laTMHa c BKpan/ieHM5iMM Me/ibnaMiuMX hbctma 
cepe6pa. Bce 3 to ne MMeeT HMxaKoro otho- 
iueHM5i K cf)yT6o/iy, kbk He MMeeT k HeMy otho- 
meHMe tot cfiaKT, hto 6yMara cbot OTpa>KaeT, 
a cepe6po nor/iomaeT. 

K c|DyT6o/iy MMeeT OTHomeHMe to/ibko 
pacnpeAe/ieHMe hbctma cepe6pa no no- 
BepxHocTM 6yMarM, KOTopoe onpeAe/i/ieT 
pacno/io)KeHMe noTOKOB cbotb, MAymero ot 
c|30Torpac|DMM K r/iaay; m oho 6/im3KO k TOMy, 
KOTopoe cymecTBOBa/io b tot momoht, KorAa 
HenocpeACTBeHHo npoBOAM/iacb cbeMKa. 

ripM 3TOM Heo6xOAMMO nOHMMBTb, HTO CO- 
OTBOTCTBMe CyiAeCTByOT /IMlUb npM6/lM3MTe/lb- 
Ho. He nepeAan ABeT, OTcyTCTByeT CTepeo- 
3C|3C|DeKT (CHMMOK n/lOCKMM, a He o6-beMHblM) 

M TBK Aa/iee. TeM ne Menee c|DOTorpac|3MK) 

MO)KHO AO/iro xpaHMTb, nepeB03MTb Ha a-hm- 
Te/lbHbie paCCT051HM51 M TMpa>KMpOBaTb. Kpo- 
Me Toro, cf)OTorpac|DM5i MO>KeT nopoAMTb Te >Ke 
caMbie 3MOAMM, KBK ec/iM 6bi Mbi Ha6/ifOAa/iM 
MBTH Ha CTBAMOHe (peaKAM/i). 

CMmajibi M peoKUMq 

CMrna/l, O KOTOpOM Mbi TO/IBKO hto rOBOpM/lM, — 
OAHO M3 OCHOBHbIX nOH/lTMM KMBepHOTMKM M TO- 
OpMM MHCflOpMaAMM. HmOMHO CMrHB/lbl AOHOC51T » 






Ceepxy — aHa/ioroBbiM CMma/i, Hn>Ke — A^CKpeTHbiM 



Bell Labs — KysHMiia yiviOB, Ha HbMx AOCTM>KeHMnx nocTpoeHO 
MH<|>OpMai4MOHHOe 06 lMeCTB 0 
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6 INTRO Te0pn^ MHClDOpMaUMM 



npesMAeHT CLUA /Imhaoh A>kohcoh, 
/ 1 MHHO spyHaioiAMM Hop6epTy BiiHepy 
HarpaAy sa HayHHbie AOCTn>KeHii5i 


» AO Hac 3HaHne o lex m/im hmbix co6biTH5ix — 
Cf)aKTMHeCKM OHM nepeHOC51T MHCf)OpMaUMK). 

CMTHa/ibi no CB06M 3HeprMM Moryi 6biib 
KaK c/ia6ee, laK m sHanMie/ibHo cM/ibHee lex 
co6biTMM, no5iB;ieHMe KOTopbix OHM OTMena- 
fOT. TaK, CHeiHMK feMrepa oiMenaeT MMny/ib- 
COM 3/ieKTpMHecKoro TOKa npo/iei nepes ero 
o6-beM HacTMAbi paAMoaKiMBHoro Ms/iyne- 
HM51. B 3TOM c/iynae CMrHa/i bo mhoto pas no 


CB06M 3HeprMM npeBbiluaeT caMO co6biTMe. 
Ec/IM >Ke CMTHa/l BOSHMKaei B BMAO 3/ieKTpM- 
HecKoro MMny/ibca b CMCieMe, perMcipMpyfo- 
IA6M neperpoB ycipoMciBa, to ero 3HeprM5i 
SHaHMie/ibHo MeHbiue. 

B CBOfo onepeAb, no5iBMBiuMMC5i cmthb/i 
B bisbiBaei peaKAMfo tom cMCTeMbi, b KOTopyfo 
OH nonaAaeT. Ec/im b cMCTeMe ecTb 3/ieMeHTbi, 
OTBenafoiAMe sa npeo6pasoBaHMe CMrna/iOB b 
A 6MCTBM51, TO MbI nO/iyHMM «peaKAMfO» CMCTe- 
Mbi Ha CMTHa/i. rio5iB;ieHMe CMrna/ia m peaKUM5i 
CMCTeMbI — 3TO Hana/lbHblM M KOHeHHbIM 3Ta- 
nbi cymecTBOBaHM5i cMrna/ia. Ho 3 to eme He 
Bce. HacTO CMrHa;i cymecTByeT BMecTe c Apy- 
TMMM CMTHa/iaMM, C KOTOpbIMM OH MO>KeT BSaM- 
MOAOMCTBOBaTb, nopO>KAa51 HOBbie CMTHa/lbl. 

ripMMepOM TaKOrO BSaMMOAOMCTBM^I MO>KeT 
6blTb npOCTOM Te/iec|30HHblM 3BOHOK. B KOMMy- 
TaTope ATC npM na6ope aan^iToro HOMepa Aaa 
CMTHa/ia — Ha6op HOMepa m cH5iTa5i Tpy6Ka — 
nopOA^IT HOBbIM CMTHa/l B BMA6 KOpOTKMX ryA" 
KOB B Te/iec|30HH0M Tpy6Ke. 


HenpepbiBHbie 

M AMCKpeTHbie CMmaJIbl 

Co6biTMe M/iM OAHa m 3 ero CTopoH, onMCbiaae- 
Ma5i CMrna/iOM, MO>KeT mmotb xapaKTep nenpe- 
pblBHO M3MeH51K)lAeMC51 BO/lMHMHbl, /1 m6o CO- 
CT051Tb M3 paS/lMHHbIX HOTKO OT/lMHaK)lAMXC51 
CTyneHeM m;im rpaAauMM, to ecTb mmotb ahc- 
KpeTHbiM xapaKTep. CooTBeTCTBeHHo, cMrHa/ibi 
6biBafOT AByx tmhob — HenpepbiBHbie m ahc- 
KpeTHbie. B nepBOM c/iynae Asa CMrna/ia mo- 
ryT OT/iMHaTbC5i Apyr ot Apyra CKO/ib yroAHO 
Ma/lO, a BO BTOpOM — C0CT051T M3 OTAO/lbHblX, 
HeTKO paS/lMHMMbIX CMMBO/IOB. 

PeHb, 3anMcaHHa5i b bmao tokctb, npeA- 
CTaB/i5ieT C060M AHCKpeTHbiM CMrHa/1. SanMCb 
TOM >Ke peHM Ha MarHMTHyio nemy — CMrHa/i 
HenpepbiBHOM npMpoAbi. 

CtOHKM 3peHM51 MaTOMaTMKM AHCKpOTHblM 
CMrHa/1 MO)KeT 6biTb /lerKO npeo6pa30Ban b 
CMrHa/i HenpepbiBHbiM. 06paTHbiM >Ke nepexoA 
MO)KeT 6biTb coBepmeH to/ibko npM6/iM>KeHH0, 
c OKpyr/ieHMOM ao 6/iM>KaMiuero A^CKpeTHoro » 




Hop6epT BMHep 


«OTeu, KM6epH6TMKM» Hop6epT BMHep po- 
AM/icn 26 Hon6pn 1894 roAa b Ko/iyivi6MM, 
CLUA. Ero poAMTe/iM 6bi/iM BbixoAUaMM m 3 
PoccMM. OTeu, /leo BMHep, 6bi/i npoc|)ecco- 
pOM C/iaBHHCKMX HSblKOB M /IMTepaTypbl 
fapBapACKoro yHMBepcMTeTa. 

C HeTbipex /leT Hop6epT naynM/icn HMTaTb; 

K ceMM roAaM mm 6bi/iM npoHMTaHbi TpyAbi 
/^apBMHa, KMHr/iM, LUapKO m APyrMx yneHbix. 
OTeu pa3pa6oTa/i a-hh Ma/ieHbKoro Hop6ep- 
Ta BecbMa Hanpn/KeHHyio nporpaMMy ao- 
MamHero o6pa30BaHMn: Ma/ibHMK AO/i>KeH 
6 b\n M3ynaTb paa/iMHHbie nabiKM m 3aHM- 
MaTbcn MaTeMaTMKOM. 
rioc/ie OKOHHaHMH B 1906 roAY Hana/ibHOM 
LUKO/lbl OyAyiAMM KOpMCt>eM KMOepHeTMKM no- 
CTynM/l B Tac|)TC-KO/l/ieA>K, KOTOpbIM OH OKOH- 
HM/1 B 1909 roAy, no/iyHMB 3BaHMe Oana/iaB- 
pa. rioc/ie 3Toro BMHep c/iyma/i /leKAMM b 
fapBapACKOM (1909-1913 ) m KopHya/ib- 
CKOM (1910) yHMBepcMTeTax. 

B BoapacTe 18 nej HopOepT BMHep aaiAM- 

TM/i B fapBapACKOM yHMBepcMTBTe AuccepTa- 
UMIO no C|)M/10C0C|)MM MaTeMBTMKM HB CTO- 
neHb AOKTopa c|)m/iococ|)mm. floc/ie OKonna- 
HMH yHMBepcMTeTCKoro Kypca fapBapACKMM 
yHMBepcMTeT npeAOCTaBM/i eMy CTMneHAMio 
A/in noeoAKM aa rpaHMuy. Oh Mcno/ib30Ba/i 
3Ty B03M0>KH0CTb, HToObi HoObiBaTb B Anr- 



/iMM — B KeM6pMA>Ke (1913-1915) m b Eep- 
MBHMM — B EeTTMHreHe (1914). 

B 1919 roAy HopOepT BMHep no/iyHM/i 
AO/i>KHOCTb accMCTeHTa Ha Kac|)eApe MaTe- 
MBTMKM MaccaHyceTCKoro MHCTMTyra. B 3 tot 
nepMOA MM 6bi/iM HanMcaHbi CTaTbM o 6po- 
ynoBCKOM ABM>KeHMM, B KOTopbix pacKpbiTa 
B03M0>KH0CTb COBMeCTHOrO MCn0/lb30BaHMH 
/leOeroBOM tbxhmkm MHTerpMpoBaHMn m ctb- 

TMCTMHeCKOM C|)M 3 MKM fMOOca. 

B nepMOA B 1919 no 1932 roA BMHepoM 
6bi/i HanMcaH pnA CTaTOM no TeopMM Oana- 
xoBbix npocTpaHCTB, TeopMM noTOHUMa/ia, 
TeopMM ct>yHKi4MM ASi^CTBMTe/ibHoro nepe- 
MeHHoro, a TaK>Ke APyrMM HanpaB/ieHMHM 
MaTeMBTMKM M C|)M3MKM. 

Bo BpeMH BTOpOM MMPOBOM BOMHbl BmHOP 
noA pyKOBOACTBOM BaHHOBapa Byma ynacT- 


BOBa/i B paapaOoTKe m npMMeneHMM 3/ieK- 
TPOHHOM BblHMC/lMTe/lbHOM MBLiJMHbl A-HH 6a/l- 
/IMCTMHeCKMX paCHOTOB. BaABHM ynpaB/iOHMH 
apTM/i/iepMMCKMM orHOM aacTaB/iniOT Bmho- 
pa aaHHTbcn TeopeTMnecKMMM m SKcnepM- 
MeHTa/ibHbiMM Mcc/ieAOBaHMHMM, HenocpeA" 

CTBeHHO CBnaaHHbIMM C TeOpMOM BBTOMaTM- 
HecKoro ynpaB/ieHMH. 

K 3TOMy MOMOHTy y BMHepa y>Ke bo3hmk/im 
coo6pa>KeHMn o6 oOlahoctm npMHUMna ot- 
PMUaTe/lbHOM OOpaTHOM CBH3M — KBK 
CMCTOM aBTOMaTMHecKoro pery/iMpoBaHMH, 
TBK M A-nn >KMBblX OpraHM3MOB. 3 tM MA6M, 
noAAep>KaHHbie HeMpoc|)M3MO/ioroM aokto- 
pOM PoaeHO/llOTOM, HBM/lMCb HaHa/lOM 
C|)OpMMpOBaHMn KMOepHOTMHeCKOM KOHUen- 
UMM BMHepa, KOTopan 6bi/ia no3AHee m3/io- 
>KeHa B KHMrax «KM6epHeTMKa» m «KM6ep- 
HeTMKa M 06 LAeCTB 0 ». 
riOA HenOCpeACTBeHHbIM B/lMHHMeM MA6M 
BMHepa 0 CyiAHOCTM MHC|)OpMaUMM M 3HTP0- 
nMM M MX PO/IM B 0praHM30BaHHblX CMCTeMaX 
pa3BMBa/iMCb TaK>Ke paOoTbi, npMBeAiuMe 
K C03AaHMK) TeopMM MHC|)OpMaUMM. 

KpoMe paOoT no KMOepneTMKe HopOepTy Bm- 
Hepy npMHaA/ie>KaT c|)yHAaMeHTa/ibHbie Mcc/ie- 
AOBaHMH no TeopMM BepOHTHOCTeM M no Teo- 
pMM MHTerpa/ia Oypbe m ero npM/io/KOHMM. 
VMep HopOepT BMHep 19 MapTa 1964 roAa. 
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rioA6pacbiBaHiie MOHeTbi — npeKpac- 
Han M/i/iiocTpauMfi c/iynaMHoro co6biTMfi 


» 3HaHeHM5i. ripaBAa, c noBbimeHMeM Hnc;ia 

AMCKpeiHblX CMMBO/IOB (H3MepeHMM) TOHHOCTb 
noAo6Horo npeo6pa30BaHH5i B03pacTaei. 

BonpocaMM cooTHeceHH5i AHCKpeiHbix m He- 
npepbiBHbix cf)yHKUMM Me>KAy co6om npoAo;i>Ka- 
fOT 3aHMMaTbC5i MaieMaTHKM. B npmuiaAHOM 
BMA6 3Ty 3aAany f\n^\ 3ByKOBbix KO/ie6aHHM 
pema/iM B.A. Koie/ibHHKOB b Poccmm m f. HaMK- 
BMCT B AMepMKe. HeaaBMCMMO Apyr ot Apyra 
OHM cc|DopMy;iMpoBa;iM leopeMy o6 oniMMa/ib- 
HOM Bbi6ope HacTOTbi M3MepeHM5i HenpepbiB- 
Horo 3ByKOBoro CMrHa/ia a^^ HaM6o;iee TOHHoro 
ero npeACTaB/ieHM5i b ahckpothom bmao. 

Cor/iacHo 3 tom leopeMe, a-h^i OTo6pa>Ke- 
HM51 3ByKOBOrO CMTHa/ia HeKOTOpOM HaCTOTbl 
F Heo6xoAMMa AHCKpeTM3auM5i mcxoahoto 
CMTH a/ia c HacTOTOM He Menee 2F. Be;iMHMHa, 
paBHa5i no/iOBMHe nacTOTbi AHCKpeiM3auMM 
(to ecTb B HameM c/iynae F), HaabiBaeic^i 
npeAe/iOM FlaMKBMCTa. 

CjiynaMHbie coSbimq 

M CMmajibi 

ripeo6pa30BaHMe nenpepbiBHbix CMrna/iOB b 
AMCK peiHbie — He eAMHCTBenna^i npo6/ieMa, 
B03HMKafoiAa5i B npouecce mx o6pa6oTKM. 

B KHMrax 6biBafOT onenaiKM, b peHM 
BCTpeHafOTC51 oroBopKM, Ha c|DOTorpac|DM5ix 
M n/ieHKax — c|DM3MHecKMe Aec|DeKTbi. Bee 
3TO — MCKa>KeHM51 CMTHa/ia C/iynaMHblMM 
B03AeMCTBM51MM, M/IM, KaK MX eiAe Ha3blBafOT, 
myMbi M/iM noMexM. 

PaccMOTpeHMe laKoro noH5iTM5i KaK c/iy- 
HaMHoe co6biTMe noB/ieK/io 3a co6om to, 

HTO B TeopMfO MHCflOpMaUMM OpraHMHHO 
Bn/ie/iacb TeopM5i Bepo^iTHocTePi, MaynafoiAa^i 
c/iynaMHbie co6biTM5i m c/iynaMHbie Be;iMHMHbi 
(co6biTM5i, npeACTaB/i5iK)iAMe co6om no5iB;ie- 
HMe OAHOM M3 MHO>KeCTBa cf)MKCMpOBaHHblX 
B03M0>KH0CTeM). 



SHaivieHMTan iviexaHMHecKan Mbiujb 
K/iOAa UJeHHOHa, pemaioiAafi Jia6vi- 
pMHTHyio saAany 


OCHOBHbIM nOH51TMeM TOOpMM B0p051TH0C- 
TOM 51B/15ieTC51 nOH51TMe B0p051TH0CTM C/iyHaM- 
Horo co6biTM5i. Flpome Bcero 3 to npoM/uifocT- 
pMpoBaTb Ha npMMepe MaccoBoro 5iB/ieHM5i, to 
ecTb MHoroKpaTHO noBTop5iK)iAeroc5i onbiTa. 

Ec/im noA6pocMTb MoneTy n paa, to peiuKa 
BbinaAeT m pas. OTHomeHMe m k n nasbiBaeT- 
C51 HaCTOTOM H051B;ieHM51 C06blTM51, KOTAa Bbl- 
na/ia peiuKa. C yae/iMHeHMeM HMc/ia McnbiTa- 
HMM MO>KHO SaMOTMTh, HTO HaCTOTa C06blTM51 
CTpeMMTC51 K HOKOTOpOMy npoAe/ibHOMy 3Ha- 
HeHMfo. 3 tot npeAe/i m Ha3biBaeTC5i Bepo5iT- 
HOCTbfO Co6blTM51. 

BepOflTHOCTb II 3HTpOnMq 

l/lHTepecHyfo M/i/ifocTpauMfo n/iOAOTBopnoro 
npMMeHeHM51 nOH51TM51 «Bep051TH0CTb» AaeT 
HaM TepMOAMHaMMKa. KaK r/iacMT BTopoe na- 
Ha/lO TepMOAMHaMMKM, «HeB03M0>KeH npo- 
uecc, eAMHCTBOHHbiM peay/ibTaTOM KOToporo 
5iB;i5ieTC5i npeapameHMe Ten/ia b pa6oTy». 

BnepBbie ocHOBbi BToporo nana/ia TepMO- 
AMHaMMKM 6bl/lM ccjDopMy/iMpoBaHbi B 1824 ro- 
Ay B pa6oTe FiMKO/ia CaAM-Kapno «Pa3Mbiiu;ie- 
HM51 0 ABM>KyiAeM CM/ie orH5i». B 1850 roAy 
HeMeUKMM cf)M3MK PyAO/lbCf) fO/lMyC 3MMaHy3/lb 
K/iaysMyc Aa/i nepByfo cfiopMy/iMpoBKy BToporo 
Hana/ia TepMOAMHaMMKM, Ao6aBMB k STOMy b 
1865-m m ero «npMHMHy» — 3HTponMfo. 

BHyTpeHH5i5i 3HeprM5i Te/ia MO>KeT 6biTb 
«pa3Ae/ieHa» na abo nacTM: Ty, KOTopa^i mo- 
>KeT 6biTb npeapaiAena b pa6oTy (cBo6oAHa5i 
3HeprM5l), M Ty, KOTOpa^l npM 3T0M HeM36e>KHO 
6yA6T nepeAana 6o;iee xo/iOAHOMy Te;iy b bm- 
Ae Ten/ia (cB5i3aHHa5i 3HeprM5i). OMSMHecKa^i 
3HTponM5i Te/ia xapaKTepMsyeT AO/ito 3 tom 
« 6ecno;ie3HOM» sneprMM, KOTopa^i He MO>KeT 
6biTb npeBpamena b pa6oTy. C Mo;ieKy;i5ipHO- 
KMHeTMHeCKOM TOHKM 3peHM51, 3HTponM51 — 

3TO Mepa Bepo5iTHocTM Toro, HTO npouecc 6y- 

C H I 



A6T pa3BMBaTbC51 TOM M/IM MHbIM o6paSOM. 

HeM 6o/ibiue 3HTponM5i, tom 6o/iee Bepo5iTHo 

TO M/IM MHOe C0CT051HMe CMCTOMbl. 

3HTponM51 51B/15ieTC51 pea/lbHOM Be/IMHMHOM, 
KOTopa5i MO>KeT 6biTb BbiHMc/iena m;im MSMepe- 
Ha. CaMbIM r/iaBHbIM CBOMCTBOM 3HTP0HMM 51B- 
;i5ieTC51 TO, HTO B SaMKHyTOM CMCTOMe, AJl^ KOTO- 
POM HeB03M0>KeH o6MeH 3HeprM0M C BHeiUHMM 
MMpoM, oHa HMKorAa He yMeHbiuaeTC5i. Ona oc- 
TaeTC5i HeMSMeHHOM npM o6paTMMbix npouec- 
eax M noBbiiuaeTC5i npM neo6paTMMbix. 

CbOMCTBO M30/lMp0BaHHblX CMCTeM M3MeH51Tb 
CBOfo 3HTponMfo TO/ibKO B OAHOM HanpaB/ie- 
HMM — B CTOpOHy yBe/lMHeHM51 — 6bmO OHOHb 
M35UAHO o6'b51CHeHO JlfOABMrOM Bo/lbAMaHOM Ha 
OCHOBe TeopMM Bep051TH0CTeM. CyiAHOCTb 3TOrO 
o6-b51CHeHM51 MO>KHO M3/10>KMTb OAHOM cfipaSOM: 
«OM3MHecKMe Te;ia nepexoA^iT ot cocto5ihmm 
M eHee Bepo5iTHbix k 6o;iee Bepo5iTHbiM». 

riosAHee noH5iTMe <OHTponM5i» 6yA6T Tec- 
HeMlUMM o6paSOM CB513aHO C MHCf)OpMaUMeM. 

CraTMCTimecKiiM noflxoA 
K MH4>OpMaUIIII 

ripMMepoM n/iOAOTBopHoro npMMeHeHM5i CTa- 
TMCTMHeCKMX MOTOAOB K BOnpOCBM nepeABHM 
CMTHa/ia 51B/15ieTC51 TeopM51 MHCflOpMaUMM. 

KaK Mbi OTMena/iM Bbime, CMrHa/ibi He npo- 
CTO pacnpOCTpaH51K)TC51 OT OAHOM CMCTOMbl K 
ApyroM — MX M0>KH0 nepeAaaaTb ue/ieHa- 
npaB/ieHHo. FlepeAana cMrHa/iOB b KM6epHe- 
TMHecKMx CMCTOMax M CMCTOMax ynpaB/ieHM5i 
Boo6me — Ba>KHeMiua5i saAana, KOTopoM aa- 
HMMaeTC51 TeopM51 CB513M. 

C paSBMTMeM TeXHO/lOTMM M COTOM CB513M 
Ha nepBoe mocto no pacnpocTpanenHOCTM 
cpeAM CMTHa/iOB Bbim/iM cMTHa/ibi 3/ieKTpoMar- 
HMTHbie, nepeAaBaeMbie no npoBOAHbiM m 6ec- 
npoBOAHbiM Kana/iaM cb513m. Oamh ms ochobo- 
n 0 / 10 >KHMK 0 B TeopMM MHCflOpMaUMM K/lOA 
LUeHHOH A^^ peiueHM5i saAaHM o nepeAane 
AaHHbix Hepea samyM/ieHHbm KaHa;i cb513m » 
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8 INTRO Te 0 pn^ MHClDOpMaUMM 


» cc|DopMy;iMpoBa;i leopeMy o ero nponycKHOM 
cnoco6HOCTM, AOKasbiBafomyfo, hto bc5ikmm 
K aHa/i CB513M xapaKTepn3yeTC5i CBoen npe- 
Ae/lbHOM CKOpOCTbfO nepCAaMM HHC|DOpMaUMM 
(ceroAH5i OH Ha3biBaeTC5i npeAe/iOM LUeHHOHa, 
a caMa leopeMa — leopeMOM LUeHHOHa). 

ripM CKopocT5ix nepeAaHM, npeBbimafoiAHX 
3TOT npeAe/1, Hen36e>KHbi oium6km; «cHH3y» 
>Ke K npeAe/iy mo>kho hoaomth CKO/ib yroAHO 
6/1M3KO, o6ecneHMBa5i cooTBeiCTByfoiAMM ko- 
AMpOBaHMeM MHC|30pMaUMM CKO/lb yrOAHO Ma- 
/lyfo Bepo5iTHOCTb oium6km npM ;ik)6om 3a- 
luyM/ieHHocTM KaHa/ia. Bea 3tom leopeMbi 
HeB03M0>KHblM Bbl/lO 6bl C03AaHM6 HM CeTOM, 
HM MOAeMOB, HM M 06 M/lbHblX Te/iecflOHOB, 

HM /laaepHbix amckob. 

I/ImCHHO M3 TeopMM CB513M M «BbipOC/ia» 
T60PM51 MHC|30pMaUMM, paCCMaipMBafOlAa^l BO- 
npocbi 0 nponycKHOM cnoco6HOCTM Kana/iOB 
CB513M, HaM/iynmeM koampobbhmm MHcfiopMa- 


AMM M npeAe/lbHblX KO/lMHeCTBaX MHCflOp- 
MauMM, KOTopbie Moryi 6biib nepeAaHbi 
sa eAMHMuy BpeMOHM. 

rioHeMy oueHKa «KO/iMHecTBa MHcfiopMa- 
AMM» M BOo6me nOAXOA K MHCflOpMaAMM npMH51- 
n\A BMA, CTO/ib OTpemeHHbiM ot caMoro coAep- 
>KaHM5i? Ha caMOM Ae;ie cipaHHocTb noAo6Horo 
noAxoAa — TO/ibKO Ka>KyiAa5iC5i. Bchomhmm 
MaieMaiMHecKMe pacHeibi — ohm TO>Ke npoM3- 
BOA51TC51 C «HMCTblMM» HMC/iaMM, KOTOpblO H6 
Hecyi KaKoro-/iM6o CMbic/iOBoro coAep>KaHM5i. 

To >Ke CaMOe npMMOHMMO M K MHCflOpMaAMM. 
KaKoe 6bi co6biTMe OHa hm onMCbiaa/ia, /ifoBoe 
M3 HMX B Ka>KAblM M0M6HT BpeMOHM MO>KeT Ha- 
XOAMTbC51 B OAHOM M3 6o/lblUOrO HMC/ia B03- 
MO>KHblX C0CT051HMM. A npOTOKaHMe C06blTM51 
BO BpeMOHM — eCTb CMOHa 3TMX C0CT051HMM. 

ECTeCTBCHHO, MHO>KeCTBO C0CT051HMM MO- 
>KeT 6biTb KaK AHCKpeiHbiM, TaK M HenpepbiB- 
HblM. TaKMM o6pa30M, MHCf)OpMaAM51 B OTB/ie- 


H6HH0M OT KOHKpeiHOrO C006lAeHM51 BMA6 
ecTb npocTO Bbi6op HOKOioporo onpeAe/ieH- 
Horo 3/ieMeHia ms MHo>KecTBa Bcex bo3mo>k- 
HblX. HmCHHO TaK MHCf)OpMaAM51 ;iMlUaeTC51 
CB06M COAep>KaTe;ibHOM OKpaCKM. 

MH<|>OpMaUMOHHaSI 

eMKOCTb 

CTaTMCTMHeCKMM HOAXOA K MHCflOpMaAMM n03- 
BO/lM/l nOCTpOMTb cflOpMa/lbHyK) TeopMfO, H6My 
AO 3Toro Mema/io Ha/iMHMe y MHcfiopMaAMM 
paa/iMHHbix «ncMxo/iorMHecKMx» cbomctb 
( nOH51THOCTM, A6HH0CTM, HOBMSHbl M TaK Aa- 
jiee). /iMiuMBiuMCb CBoero coAep>KaHM5i, mh- 
cf)opMaAM5i npeapaTM/iacb b MAea/ibHbiM oBteKT 
A/151 MaTOMaTMHeCKOrO M3yH6HM51, HaAe/ieHHbIM 
CBOMM noH5iTMMHbiM annapaTOM. 

TaK, MHO>KeCTBO B03M0>KHblX C0CT051HMM 
M/IM CMTHa/lOB HaSblBaOTC^I a;iC|DaBMTOM CMTHa- 
na, a cocT05iHMe cf)M3MHecKoro oBteKTa m;im » 



Kjioa LUeHHOH 


K-hoa llleHHOH poAM/iCH B 1916 roAY b npo- 
BMHUMa-HbHOM aMOpMKaHCKOM TOpOAKO. 

CTaB CTyAeHTOM MMHMraHCKoro yHMBepcM- 
T6Ta, llleHHOH cneuMa-nMSMpoBa-ncH oaho- 
BpeivieHHO M Ha iviaTeMaTMKe, m Ha 3-neKTpo- 
TexHMKe. no Ka>KAOMy ms HanpaB^neHMM oh 
no-nyHM/i Ann^noM 6aKa,naBpa. 

KaK MSBecTHO, MMp TeceH. Ec-hm c BaHHeBa- 
poM ByiueM BMHep pa6oTa/i bo BpeiviH Bto- 
POM MMPOBOM BOMHbl, TO K-HOA llleHHOH yHM-H- 

CH noA ero Hana-noivi b 30-e roAbi. 

B KOHue 20-x roAOB npom-noro bokb Ban- 
HOBap Byiu, MarMCTp MaccaHyceTCKoro Tex- 
HO-norMHecKoro MHCTMTyra, npMCTynM-n k co- 
SAaHMio CBoero Anc|)ct)epeHij,Ma-nbHoro ana- 
-HMsaTopa — MexaHMHecKoro ycTpoMCTBa, 
npeAHasHaneHHoro a-hh pemeHMH c-no>KHbix 
AMc|)c|)epeHi4Ma-nbHbix ypaBHOHMM. Paspa6oT- 
Ka ycTpoMCTBa 6bma saKOHnena b 1930 ro- 
Ay, a ynpaB-HHTb mm ctb-h K-hoa llleHHOH. 
OAHOBpeMOHHO c paOoTOM Ha ana-HMsaTope 
llleHHOH Hana-n paOoTy naA AnccepTau,MeM, 
TOMy KOTopoM OMy noACKasa-n caM Bym, 
npeA/10>KMBLiJMM MSyHMTb /lOrMHOCKyiO cxeMy 
AMc|)c|)epeHi4Ma-nbHoro ana-HMsaTopa. 
llleHHOH, KOTOpbIM B OT/IMHMO OT MHOPMX 

MH>KeHepoB Toro BpeMOHM 6bm xopomo 
SHaKOM c abomhhom Oy/ieBOM a^nreOpoM, ao- 
Kasa-n b AnccepTau,MM, hto paOoTy nepeK^nK)- 
HaTe^neM m pe^ne — s/ieMOHTHOM 6asbi An<t>- 
())epeHi 4 Ma-nbHoro ana-HMsaTopa Byma — 


MO>KHO MOAe-HMpoBaTb nocpoACTBOM 6y/ie- 
BOM a-nre6pbi. «ripocTO tbk c-nyHM-nocb, hto 
HMKTO APyroM He 6bm shbkom c stmmm o6eM- 
MM OO-naCTHMM OAHOBpeMeHHO», — KOMMeH- 
TMpoBa-H nosAHee CBoe OTKpbiTMe llleHHOH. 
CtOMT OTMeTMTb, HTO HO TO-HbKO llleHHOH 
CAe-na-n noAoOnoe OTKpbiTMe. PyccKMM yne- 
HblM B.M. llleCTaKOB OAHOBpeMOHHO C HMM 
npMLue-n k ana-norMHHbiM BbiBOAaM (bchom- 
HMM KOTe-HbHMKOBa M HaMKBMCTa). 

B 1941 roAY llleHHOH nocTynM^n b Bell 
Laboratories m b roAbi BOMHbi saHMMa-ncH 
paspaboTKOM KpMnTorpac|)MHecKMx CMCTeM, 
HTO nosAHee npMroAM/iacb eMy b paboTax 
no COSAaHMK) MOTOAOB KOAMpOBaHMH M KOp- 
peKAMM olumOok. TorAa-TO llleHHOH m nana-n 



paSMblLU/lHTb HaA MA6HMM, KOTOpbie HOSAHee 
BbmM/lMCb B TeOpMK) MHC|)OpMaAMM. A MCXOA" 
HbiM nyHKTOM B ero pasMbiiu-neHMHx hbm- 
-nacb npob-neMa y-nyHLueHMH nepeAanM mh- 
c|)opMaiJ,MM no Te-nerpa(t>HOMy m-hm Te-nec|)OH- 
HOMy Kana-ny, sarnyM-nennoMy ctopohhmmm 
s-neKTpMHecKMMM CMma-naMM. 

B 1948 roAY K-hoa llleHHOH BbinycTM^n pa- 
6oTy noA HasBaHMeM «MaTeMaTMHecKaH 
TeOpMH CBH3M», KOTOpyiO nOSAHOe HaSBa-HM 
«Be-nMHaMiueM paboTOM b anna^nax TexHMne- 
CKOM Mbic-nM», a ero MHTyMUMio nepBOOT- 
KpbiBaTe-HH no shbhmmoctm cpbbhm/im c pa- 
OoTaMM A/ib6epTa SMHLUTeMHa. CaM llleH- 
HOH B OTBOT saMOTM-n: BcerAa c-neAOBa-n 

CBOMM MHTepeCaM, He AYMBH hm o tom, bo 
HTO OHM MHe OOOMAYTCH, HM 06 MX U,eHHOC- 
TM a-hh MMpa. 9 \ noTpaTM/1 yMMy bpomohm Ha 
coBepLueHHO Oecno-nesHbie BeiAM». 

B 50-x roAax npom^noro Bena llleHHOH 
cc|)opMy-nMpoBa-n TeopeMy o nponycKHOM 
cnocobHOCTM saiuyM-neHHbix Kana-noB cbh- 
3M, cosAaB npeAnocbmKM a-hh pbsbmtmh 
«MHC|)O pMaAMOHHOrO BeKa». 

TeopMH llleHHOHa npMBe-na nac ms MMpa 
ana-noroBbix cpeACTB coobiueHMH b mmp am- 
4)pOBblX KOMMyHMKaAMM, B KOTOpOM MbI 
>KMBOM ceroAHH. Bes K-noAa llleHHOHa He 
6bmO 6bl CnyTHMKOBbIX KOMMyHMKaAMM, COTO- 
BblX Te-nec|)OHOB, 3/ieKTpOHHOM nOHTbl, KOM- 
naKT-AMCKOB M An<t>poBoro Te^neBMAeHMH. 
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» npouecca, pea/iMsyfomee btot a;ic|DaBMT — c|dm- 
SMHeCKMM a;iC|DaBMTOM. OlAe/lbHblM CMTHa/l Ha- 
3biBaeTC5i 6yKBOM a;ic|DaBMTa, a cepn5i mv\ kom- 
6mau,m cnrHa;iOB — c/iobom b a/ic|3aBMTe. 

HTo6bi noAOMTM K onpeAe/ieHMfo hmc/iobom 
Mepbl KO/lMHeCTBa HHC|30pMaUMM, Heo6xOAMMO, 
npe>KAe Bcero, onpeAe;iMTbC5i c o6-beMOM mho- 
>KecTBa B03M0>KHbix coo6iAeHMM. B c/iynae 
AMCKpeiHoro a;ic|DaBMTa CAe/iaib 3to BecbMa 
/lerKO, laK kbk hmc/io c/iOBa a/ihmbi n b a;ic|3a- 
BMie pa3Mepa N paBHo 

C;io>KHee ag/io o6ctomt c a;ic|3aBMTaMM He- 
npepbiBHbiMM. Ho 3Aecb Ha noMOiAb npMXOAm 
y>Ke ynoMMHaBiua5iC5i B03M0>KH0CTb npeACia- 
BMTb HenpepbiBHyfo Be;iMHMHy b bma6 kohoh- 
HOM nOC/ieAGBaie/lbHOCTM AHCKpeiHblX Be/IM- 
HMH C TOHHOCTbfO AO AOnyCTMMOM OIUm6kM. 

TaKMM o6pa30M, 3Ha5i a;ic|DaBMT m A^Hie/ib- 
HOCTb nepeAaHM (paanep cnrHa;ia m;im A-nnHy 
C/lOBa), MO>KHO nOACHHTaib HMC/IO B03M0>K- 
HblX COo6meHMM, M3 KOTOpbIX npOM3BOAMTC51 
Bbi6op npM Ka>KAOM nepeAane. TaK Mbi noA- 
XOAMM K nOH51TMK) MHC|30pMaUM0HH0M OMKOC- 
TM CMCieMbi, KOTopyfo B 1928 roAy P. Xapi/iM 
npeA/io>KM;i oueHMBaib ;iorapMc|DMOM HMC/ia 
B03M0>KHblX C0CT051HMM. 

rioAo 6 Hoe onpeAe/ieHMe MMeei onpeAe- 
JieHHyfO AO/ltO M35UAHOCTM, TBK KBK OC/IM 06 ^ 6 - 
AMHMTb ABe cMcieMbi, TO HOBa5i CMCTOMa 6yAei 
MMOTb MHC|30pMaUM0HHyK) OMKOCTb, paBHyfO 
CyMMe eMKOCTOM MCXOAHbIX CMCT6M. 

C noMOiAbfo Mepbl, npeA/io>KeHHOM Xapi/iM, 
pa6oia cMcieMbi, cocT05UAa5i b npoxo>KAeHMM 
TaKTOB, MO>KeT 6blTb OHMCaHa TaK, HTO eMKOCTb 

6yAOT BoapacTaTb /iMHeMHo c yae/iMHeHMeM 

HMC/ia TaKTOB, HTO, B CBOfO OHepeAb, OnpaBAbl- 
BaeT npMMeHeHMe ;iorapMc|DMMHecKOM 6mkoctm. 

KommecTBO iiH(|>opMauiiii 

ECTeCTBeHHO, HTO Ka>KAOe M3 B03M0>KHblX CO- 
CT051HMM cMCTeMbi (cmthb/iob) BCTpeHaeTC51 
C pa3HOM HaCTOTOM. Bo/iee TOrO, MHTyMTMBHO 
Mbi noHMMaeM, hto hmc;io «pa3yMHbix» cmt- 
Ha/iOB 3HaHMTe;ibH0 MeHbiue Bcex Boo6me 
B03M0>KHblX. Bee 3TO npMBe/lO K B03HMKH0- 
BeHMfo HOBoro noH5iTM5i, OTpa>KaK)iAero Bepo- 
51THOCTHyfO npMpOAy CMTHa/lOB. 

Pacn0/10>KMM BCe B03M0>KHbie COo6meHM51 
Ai B HeKOTopoM nop5iAKe m npMnMiueM Ka>KAO- 
My M3 HMX COOTBeTCTByfOlAMe Bep051TH0CTM no- 
5iB;ieHM5i B pea/ibHOM nepeAane — Pi. Tbkmm 
o6pa30M, Mbi nocTpoMM KOHeHHyio cxeMy, co- 
CT05UAyf0 M3 nonapHO HecoBMecTMMbix co6bi- 
TMM, 3aAaHHblX BMeCTe C MX Bep051TH0CT51MM. 

OneBMAHO, HTO Ka>KAOM nepeAaHM Ka- 
Koe-To M3 coo6meHMM o65i3aTe;ibHo 6yAOT 


HayHHbiM noAxoA 9 


Bbi6paH0, a 3HaHMT, cyMMapHa5i aepo5iTHocTb 
Pl+P2+...=1. 

Bc5iKa5i KOHeHHa5i cxeMa npeACTaB/i5ieT 
HeKOTopyio HeonpeAe/ieHHocTb Bbi6opa ee 
3/ieMeHTOB, KOTopa5i CHMMaeTC5i noc/ie Toro, 
KaK Bbi6op CAe/iaH. CTeneHb stom HeonpeAe- 
JieHHOCTM B pa3HblX CXeMBX paa/lMHHa. rio- 
BMAMMOMy, HeonpeAe/ieHHocTb BoapacTaeT 
BMeCTe C POCTOM HMC/ia 3/ieMeHTOB CXeMbI 
npM paBHOMepHOM pacnpeAe/ieHMM Bepo5iT- 
HOCTeM. ripM OAMHaKOBOM HMC/ie 3/ieMeHTOB 
HeonpeAe/ieHHocTb BoapacTaeT no Mepe 
npM6;iM>KeHM5i pacnpeAe;ieHM5i Bepo5iTHoc- 
TeM K paBHOMepHOMy. 

Mepa HeonpeAe/ieHHocTM Bbi6opa b Aan- 
HOM KOHeHHOM CXOMO M 51B;i5ieTC51 MOpOM KO- 
/IMHeCTBa MHC|DOpMaUMM Ha OAMH Bbl6op, TaK 
KaK Bbi6op cHMMaeT HeonpeAe/ieHHocTb. 3Ta 
Mepa AO/DKHa 6biTb cfiynKUMeM Bcex aepo5iTHo- 
CTeM Pi, M3MeH5iTbC5i HenpepbiBHO npM nenpe- 
pblBHOM M3MeneHMM Pi M npMHMMaTb MaKCM- 
Ma/ibHoe 3HaneHMe b tom c/iynae, KorAa Bce 
Bepo5iTHOCTM paBHbi Apyr Apyry. 

K/ioa LUeHHOH, KOTopoMy npMHaA/ie>KMT 
aac/iyra nocTanoBKM 3Toro Bonpoca, noKaaa/i, 
HTO 3TMM M HOKOTOpblM AOnO/lHMTe/lbHblM yC- 
J10BM51M yAOB/ieTBOp5ieT cf)yHKUM51 H, BMA KOTO- 
poM coBnaAaeT c Bbipa>KeHMeM a^i^ 3HTponMM 
B CTaTMCTMHeCKOM c|3M3MKe, npMHOM 3TO COBna- 
AOHMe cymecTBeHHoe, a ne to/ibko c|DopMa;ib- 
HOe. ri03T0M Be/lMHMHa H HOCMT Ha3BaHMe 3H- 
TponMM COBOKynHOCTM Bep051TH0CTeM Pi. 

CymecTByeT KpacMBa^i /lereHAa, o6-b5icH5uo- 
u\a^\, KaK K/ioa LUennoH Bbi6pa/i mmohho 3ht- 

ponMfO A^^ CB513M C KO/IMHOCTBOM MHCflOpMa- 
UMM. Oh paccKa3biBa/i, hto ero Apyr fl>KOH 
cf)OH HeMMan nocoBOTOBa/i eMy M3Mepe- 
HM51 KO/lMHeCTBa MHCflOpMaUMM MCn0/lb30BaTb 
nOH/ITMe 3HTponMM. «CTapMK, — 51Ko6bl CKa- 
3a/i HeMMan, — coBAaea/i HOByio TeopMio, Tbi 
o6peneH na 6ecKOHeHHbie nayHHbie cnopbi, a 
nocKO/ibKy noHTM hmkto to/ikom He 3HaeT, hto 
T aKoe 3HTponM5i, TO y Te6/i b 3tmx cnopax 6y- 
AOT M3BecTHoe npeMMymecTBO». 

Oahbko BepneMC/i KTeopMM. B KanecTBe 
Mepbl KO/lMHeCTBa MHCflOpMaUMM M/IM 3HTpO- 
nMM 6epeTC51 eAMHMHHbIM Bbl6op M3 AByX 
paBHOBepO/ITHbIX B03M0)KH0CTeM. fl/151 3TOTO 

c/iyna/i H=l. 

XapT/lM, BBeA/1 CBOfO Mepy MHCffOpMaUMOH- 
HOM eMKOCTM, OCTaHOBM/lC/1 nepOA Aa/lbHeM- 
lUMMM TpyAHOCT/iMM, CHMTa/1 3aABHy Bbi6opa 
COo6lAeHM51 M3 MHO)KeCTBa nCMXO/lOTMHeC- 
KOM, a He MaTeMaTMHecKOM aaAaneM. 3ac/iyra 
LUeHHOHa b tom, hto oh Mcno/ib30Ba/i CTaTM- 
CTMHecKMe AaHHbie. 


B peay/ibTaTe Mepa XapT/iM 6bi/ia aaMene- 
Ha LUeHHOHOM sHTponMeM, KOTopa/i /iB/i/ieTC/i 
He HeM MHbIM, KaK MaTeMaTMHeCKMM 0)KMAa- 
HMeM OTpMuaTe/ibHoro /lorapMcffMa Bepo/iT- 
HOCTM, TO eCTb Mepbl XapT/lM. 

C/ieAyeT OTMeTMTb, hto SHTponM/l OTHOCMT- 
C51 He K eAMHMHHOMy COo6meHMK), KOTOpoe 
C|DaKTMHeCKM 6bl/10 Bbl6paHO, a K eAMHMHHOMy 
Bbl6opy M3 AaHHOrO MHO>KeCTBa C 3aAaHHblMM 
Bep051TH0CT51MM. C/ieAOBaTe/lbHO, 3HTponM51 
xapaKTepM3yeT He to, hto Bbi6pano, a to, hto 
M omo 6biTb Bbi6paHO. flosTOMy 3HTponMfo Ha- 
3biBafOT eme «MepoM CBo6oAHoro Bbi6opa» 
M/iM «MepoM anpMopHoro MHeHM/i». 

H noc/ieAHee. He Bce co6biTM/i mo>kho 
OnMCaTb OAHOM Bepo/ITHOCTHOM CXeMOM. OA" 
HaKO A^^ HeaaBMCMMbIX CoBbITMM 3HTponM/1 
C/10)KH0r0 Co6blTM51 paBHa CyMMe 3HTponMM, 

TO ecTb oHa aAAHTMBHa, hto 3HaHMTe;ibH0 yn- 
pomaeT M3yneHMe c/io>KHbix c/iynaeB, npeA- 
CTaB/l/ieMblX COBOKynHOCTbfO mhotmx cxom. 

■ ■ ■ MaKCMM IlpVlXOAbKO 


flocTynaTbi IJJeHHOHa 


CKpMXaJlM 

HH4>OpMaTHKkl 

Bo/ibLUMHCTBO M3 MCHO/ibsyeMbix ceMHac B 
TeopMM MHc|)opMauMM onpeAO/ieHMM M C|)Op- 
My/iMpoBOK 6bi/iM BBeAeHbi K-hoaom llleH- 
HOHOM. ripMBeAeM OCHOBHbie M3 HMX (O H6- 
KOTOpblX Mbi y>K6 rOBOpM/lM HOAPOOHO). 

HHc|)opMauMn BcerAa nepeAaeTcn b bm- 
Ae cooOiAeHMM. 

CooOiAeHMe — 3 to coBOKynHOCTb 3Ha- 
KOB M/IM nepBMHHbIX CMTHa/lOB. 

CooOiAeHMH Moryr 6biTb HenpepbiBHbiMM 
M/IM AUCKpeTHblMM. 

/^MCKpeTHbie COOOlAeHMH COCTOHT M3 
3HaK0B — 3/ieMeHTOB HeKOTOpOrO K0H6H- 
Horo MHO>KecTBa, OT/iMHMMbix APyr OT APyra 
oOteKTOB (nacTO HaabiBaeMoro «a-nc|)aBMT»). 

Oamh HaOop 3HaKOB MO>KHO OToOpa- 
3MTb B APyrOM HaOop 3HBKOB, M OpaBM/lO 
(c|)yHKij,Mn) TBKoro OTo6pa>KeHMn HaabiBa- 
eTcn KOAOM. 

► OTo6pa>KeHMe OAHoro HaOopa 3 hbkob b 
A pyroM Ha ocHoae KOAa naabiBaeTcn koam- 
poBaHMeM; /iio6om naOop anaKOB mo>kho 
no/iyHMTb, MCXOA^ M3 HeKOToporo HaOopa c 
MeHbLUMM HMC/IOM 3HaKOB. 

► IVlMHMMa/lbHOe KO/lMHeCTBO 3HaKOB B HB- 
6ope, M3 KOToporo mo>kho cocTaB/inTb Ha6o- 
pbi 6o-nee BbicoKoro nopnAKa, paBHO AayM. 
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INTRO 


Storage Expo Russia 



VB/ieHeHMOMy He;ioBeKy Bcerfla npnATHO no/iynaTb HHcjDopMaumo o npeA- 
Mere CBoero HHiepeca. BceB03M0>KHbie IT-BbiciaBKH AaioT noHUTaTe/iBM 
xaM-T6Ka B03M0>KH0CTb 3amjiHyTb B 6yAyiuee Ha roA-no;iTopa, nocKO/ibKy 
ynacTHHKM 3KcnoHMpytoT cbom caMbie nepeAOBbie pa3pa6oTKH. 


LiMM. Pcifiee y^orage E;iipo 


B rOCTMHOM ABOpe B 
BbiciaBKa storage 

/ Expo Russia, nocB5UAeHHa5i HOBeuiuMM 

peiUeHM51M B b 6 naCTM lXpaHeHM51 HHC|DOpMa- 
)^po npoBOAM/iacb b 
quaKO 6 ypHbiM poci 
pocCuMCKoro IT-pbiHKa, ^aBHo OTMenaeMbm 
aHa/iMT'MHecKOM KOMnaHueM IDC, CAe/ia/i 
npoBeAeHMe abhhom BbiciaBKM BecbMa boc- 
ipeboBaHHbiM co 6 biTneM — xoneic^i otm6 - 
TMTb, HTO 3T0 nepBOe MeponpH51TMe CTO/lb 
KpynHoro Macmiaba, opraHMSOBaHHoe 
B BOCTOHHoeBponeMCKOM perMOHe. 

Ha Storage Expo Russia cbom noc/ieAHue 
paspaboTKM npeACiaBM/iM KpynueMiuMe 
MMpOBbie IT-KOpnopaUMM, CpeAM KOTOpbIX 


Acronis, Adaptec, Cisco Systems, Hewlett- 
Packard, Hitachi Data Systems, IBM, Sun 
Microsystems m Symantec. BbiciaBKy He 060 - 

UiJWA BHMMaHMeM M pOCCMMCKMe KOMnaHMM, 
CTpeM5UAMec5i yAOB/ieiBopMTb noTpebHOCTM 
KopnopaiMBHoro ceKTopa b BbicoKonpoMSBO- 
AMie/ibHbix MacmiabMpyeMbix cMcieMax xpa- 
HeHM51 M o6pa6oTKM ABHHblX. flOCeTMTe/lM, 

3ar;i5iHyBiuMe Ha Storage Expo, mot/im osna- 

K0MMTbC51 HeiO/lbKO C nOC/ieAHMMM B051HM51- 
MM M3 o6;iaCTM pa3H006pa3HeMlUMX HaKO- 
HMie/ieM, HO M OCMOipeib 3KCn03MAMM, no- 
CB5UAeHHbie Linux (Linux World; caMbiM 
6o/ibiuoM ee ctoha npMHaA/ie>Ka;i, kohomho 
>K e, Red Hat) m aaiAMie MHc|DopMauMM (na 
Infosecurity npaBM/ia 6a;i «Jla6opaTopM5i 


KacnepcKoro»). Been 3 aMHTepecoBaBiuMMC 5 i 
Bpyna/iMCb pa3Hoo6pa3Hbie MHc|DopMauMOH- 
Hbie cnpaBOHHbie MaiepMa/ibi, KpacoHHo m/i- 
jifocipMpyfoiAMe npeMMymecTBa lexHO/iorMM, 
npoABMraeMbix npoM3BOAMTe;i5iMM. 

Storage Expo opMeniMpoBana b ochobhom 
H a KopnopaiMBHbix noceiMTe/ieM; peiueHM5i, 
npeACiaB/ieHHbie na hom, obecneHMBafoi na- 
Ae>KHoe xpaneHMe MaccMBOB MHc|DopMauMM, 
MCHMc/i5ieMbix Aec5iTKaMM Tepa6aMT, a mx cto- 
MMOCTb HaHMHaeiC51 C HeTbipeX3HaHHblX HM- 
ce;i. Bmammo, 3to o6-b5icH5ieT tot cfiaKT, hto 
TO/ in noceTMTe/ieM, cnyfoiAMx ot oahoto ctoh- 
Aa K ApyroMy, He Ha6/iK)Aa;iocb; HaM6o;ib- 
lUMM MHTepeC K npeACTaB/ieHHOM 3KCn03MUMM 
npo5iB;i5i;iM CTeneHHbie ;ik)am b CTporMX koc- » 
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»TfOMax — pyKOBOAMie/iM IT-OTAe;iOB m Mene- 
A>Kepbi Bbicmero SBena. Ha Linux World ua- 
pn;io ropasAO 6o;ibiuee o>KMB;ieHMe: laK, 
CT6HA Red Hat ocaAn;ia rpynna MO/iOAbix 
/ifOAeM B noipenaHHbix CBmepax, o>KMB;ieHHO 
BHMMafoiAMx paccKasy AeMOHcipaiopa, 
BAOXHOBeHHO noBecTBOBaBiuero o aoctomh- 
CTBax noc/ieAHen MHKapHauMM Fedora Core. 

rioMMMO HenocpeACTBeHHoro o6iAeHH5i 
c npeACTaBMTe/i5iMM KOMnauMM, noceTme;iM 
Mor/iM npoc/iymaib AOK/iaAbi, nocB5UAeHHbie 
HOBeMiuMM TeHAeHAM5iM pbiHKa HaKonme/ieM 
AaHHbix M cpeACTB ynpaB/ieHM5i HHc|DopMa- 
AMOHHblMM nOTOKaMM, CAe/iaHHbie pyKOBOAM- 
Te;i5iMM KpynHeMiuMX KopnopauMM. CpeAM 
BbiCTynaBiuMx — r/iaBbi poccmmckmx m sapy- 
6e>KHbix noApasAe/ieHMM Hewlett-Packard, 
IBM, Sun Microsystems, Sony, StorageTek 
M MHO>KecTBa Apymx KOMnaHMM, onpeAe/151- 
foiAMX noroAy ua pbiHKe. 

KpoMe Toro, 6bmn opraHMsoBaubi 6ecn/iaT- 
Hbie ceMMHapbi, ua Koiopbix o6cy>KAa;iMCb 
COBpeMOHHbie leXHO/lOrHM XpaHeHH51 HHC|30p- 
MauMM. Tax, KOMnaHH5i STORUS npeA/io>KM;ia 
OTKpbITbie n/iaTc|DopMbi A^^ nocTpoeHM5i OTKa- 
soycTOMHMBbix SAN-CMCieM,* FalconStor solu- 
tions Ha cneuna;ibHOM cieHAe b pea/ibHOM 
BpeMOHM 6bi/ia npoAeMOHCTpnpoBaHa pen/in- 
Kau,m RAID-MaccMBOB c Mcno/ibsoBaHMeM 
npoTOKO/ia IP M MHTepc|DeMca Fibre Channel; 
Overland Storage nosHaKOMM/ia noceime/ieM 
c npoAyKiaMM A^^ apxMBauMM «disk-to-tape» 
M «disk-to-disk» b cpeAe SAN. 

BKCnOHOTbl 

HaKonMTenb ryiuiMBepa 

Han6o;iee ac|Dc|DeKTHbiM npoAyKioM, cpasy 
npMB/ieKiuMM BHMMaHMe CBOMMM pasMepaMM, 
HaM noKasa/iacb MOAy/ibHa^i /leHTOHHa^i 6 m 6- 
jiMOieKa SL8500 npoMSBOACTBa StorageTek. 
3to ycipoMCTBO npHMeHaie/ibHO He to/ibko 
rabapmaMM, HaaeBafoiAHMM BOcnoMHHaHM5i 
0 MeMHcfipeMMax npom/ioro. ObbeM xpaHMMbix 
AaHHbix B Hen MO>KeT 6biib paciuMpeH ao no- 
MCTMHe HyAOBMiAHOM UMcfipbi B 120 neiabaMT, 
HTO Ae/iaei ee MCK/HOHme/ibHo ac|Dc|3eKTMBHbiM 
M OT/iMHHo MaciuTabMpyeMbiM pemeHMeM 
MHie/i/ieKTya/ibHoro apxMBnpoBaHM5i Kopno- 
paiMBHOM MHc|DopMauMM. SL8500 obecneHM- 
Baei OAHOBpeMeHHyio noAAep>KKy necKO/ib- 
KMX TMnoB jieHTOHHbix HaKonMie/ieM,* ee 
BblCOKOnpOMSBOAMTe/lbHbie po6oTM3HpOBaH- 
Hbie MexaHMSMbi cnocobnbi /lerKO cnpaB/i5iTb- 
C51 c Heo>KMAaHHbiMM HHKOBbiMM HarpysKaMM. 
FlpeAyCMOTpeHHa^l B03M0>KH0CTb MaClUTabM- 
poBaHM5i — OT 1448 AO 6o;iee 300 000 c;io- 



TOB — cnocobna yAOB/ieiBopHib npaKTMHec- 
KM Jifobbie Mbic/iMMbie Tpe6oBaHH5i, npeA'b^iB- 
;i5ieMbie k cMcieMaM xpaneHM^i AaHHbix. 

Hobiihkii OT Adaptec 

BcnoMHMB 0 TeMe oahom m3 ciaieM leKymero 
HOMepa, Mbi nocneiuM/iM k cieHAy nereHAap- 
HOM KOMnaHMM Adaptec, BeAymero npoM3BO- 
AMTe/151 SCSI- M SATA-KOHipo/uiepoB. Flobe- 
ceAOBaB c AeMOHcipaiopoM, Mbi yana/iM, hto 
c noMOiAbK) HOBOMiuMx SAS-BAaniepoB mo>k- 
HO OAHOBpeMeHHO nOAK/llOHMTb AO HOTbipex 
BHyipeHHMX M Heibipex bhoiuhmx nopiOB; 
o6ecneHMBaeMa5i mmm cKopocib nepeAaHM 
AaHHbix AOCTMraeiS FbaMi/c. FlocTaB/i^noTC^i 
OHM c Adaptec Storage Manager — yHMc|DM- 
AMpoBaHHbiM nporpaMMHbiM obecneneHMeM 
A/151 ynpaB/ieHM/i RAID, KOTopoe paboiaei 
CO BceMM npoAyKiaMM ceMeMCTBa Adaptec. 

K co)Ka;ieHMK), noiporaib SAS-npoAyKibi 
pyxaMM HaM He yAa/iocb: na 3Kcno3MUMM 
bbi/iM npeACiaB/ieHbi /iMiub SATA RAID- 
KOHipo/i/iepbi, ob/iaAaioiAMe, BnponeM, 
BnO/lHe AOCTOMHbIMM xapaKiepMCTMKaMM 
(npaBAa, pemeHMM a/i/i hobomoahom lUMHbi 
PCI Express Mbi laK m He nam/iM). 

KoMMyraTop-ca h 

Mbi He Mor/iM He aaMeiMib cieHA KOMnaHMM 
Cisco Systems, leM bo/iee hto oh bbi/i, no>Ka- 
/lyM, oahmm M3 caMbix KpynHbix; k TOMy >Ke 
ero OT/iMHa/io BbiroAHoe pacno/io>KeHMe — 
y caMoro BxoAa. KpynHeMiuMM npoM3BOAM- 
le/ib MarMcipa/ibHbix MapiupyTMaaiopoB He 
obAe/iM/i BHMMaHMeM cMcieMbi xpaneHM/i 
MHcfiopMauMM: cpeAM npeACiaB/ieHHbix peme- 
HMM bbi/iM BecbMa npMMeHaie/ibHbi My/ibiM- 
cepBMCHbie KOMMyiaiopbi, opMeniMpoBaHHbie 
Ha paboiy c SAN. FlpoAeMOHCipMpoBaHHbie 
MOAe/iM MDS 9216 m MDS 9216i coneiaiOT 
B cebe TMbKyio MOAy/ibHocib c noAAop>KKOM 
HOBeMlUMX TeXHO/lOTMM, TBKMX KBK FCIP, iSCSI 
M ceieBa/i BMpiya/iMBauM/i. 



CepsepHbiM neBiia<|>aH 

CpeAM cepBepHbix npoAyKioB xoie/iocb bbi Bbi- 
Ae/iMTb 72-npoueccopHoro MOHCipa Sun Fire 
E25K OT Sun Microsystems, npeAHaaHaneHHoro 
A/151 paboTbi B BbiHMC/iMTe/ibHbix ueHTpax npeA" 
npM/iTMM. 3to ycTpoMCTBO, nocTpoeHHoe Ha ba- 
se MHoronoTOKOBbix npoueccopoB hoboto 
noKO/ieHM5i UltraSPARC IV, — caMbiM moia- 
HbiM M MaciUTabMpyeMbiM npoAyKTSun. Ba>K- 
HeM ocobeHHOCTbK) AaHHoro pemeHM/i /ib/i/i- 
eTC51 bMHapna51 COBMeCTMMOCTb C MOAO/151MM 
npeAbiAyiAHx noKO/ieHMM SPARC-CMCTeM; npM 
OAHOBpeMeHHOM Mcno/ib30BaHMM npouecco- 
poB UltraSPARC IV m UltraSPARC III Bce ohm 
byAyT paboTaTb Ha cbomx HOMMHa/ibHbix nac- 
TOTax. KpoMOToro, MSMeneHM/i KOHcfiMrypauMM 
cepBepa mo>kho npoMSBOAMTb bes ocTanoBKM 
pabOTbl CMCTOMbl M npM/lO/KOHMM. 


Mrom 

B ue/iOM MO)KHO CHMTaTb, HTO Storage Expo 
Russia no/iHOCTbK) onpaBAa/ia o>KMAaHM5i yc- 
TpoMTe/ieM; Mbi TaK>Ke ne bbi/iM pasonapoBa- 
Hbi. ripaBAa, HeMHoro oropHM/io to obcT05i- 
Te/lbCTBO, HTO HaM TaK M HO yAB/lOCb HaMTM 
HM OAHOrO yCTpOMCTBa CTOMMOCTbK) HM)Ke 
$2000 — BnpoHOM, MHoro c/io>kho bbi/io 
0)KMAaTb OT BbICTaBKM, OpMOHTMpOBaH HOM 
Ha KopnopaTMBHbix noTpebMTe/ieM. 

■ ■ ■ MaKCviM MacjiMH 
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KaK MSBeCTHO, MHCjDOpMaUMIO apiUMHOM o6mHM He M3MepHTb. TeM He 
Menee ycrpoMCTBa ee xpaneHMyi Bno;iHe MarepMa/ibHbi; mx (j)yHK- 
pMOHa/lbHbie B03M0>KH0CTM 6a3MpyiOTCfl Ha ipMBMa/lbHblX C|DM3HHeCKHX 
npMHpMnax, noHHMaHne KOTopbix Heo6xoAHMO 6o;iee 6;iM3Koro 
3HaKOMCTBa C HaKOnMTe;i51MM AaHHbIX. 


n po6/ieMa 3C|3C|DeKTMBHOrO xpaHeHM5i 
UMC|DpOBblX AaHHbIX BOSHMK/ia OAHO- 
BpeMCHHO c no5iB;ieHMeM nepBbix 
KOMnbfoiepoB; ee aKiya/ibHocTb Bospacia/ia 
BMecie c yBe/iMHeHMeM o6-beMOB o6pa6aTbiBa- 
eMOM MHC|DOpMaUMM. OaHMM M3 BO/lHyiOlAMX 
HayHHbie KpyrM BonpocoB 5iB/i5ieTC5i Bonpoc 
CKopocTM HaKon/ieHM5i AaHHbIX, renepMpyeMbix 
KaK HayHHbiM coo6mecTBOM, laK m KopnopauM- 
51MM. E>KerOAHblM npMpOCT o6-beMOB XpaHMMOM 
MHCflOpMaUMM COCTaB/15ieT B HaCT05UAee BpeM51 
OT 50 AO 100%. Toro HTo6bi peiuMib saAa- 
Hy o6ecneHeHM5i no/ibsoBaie/ieM HaKonMTe;i5i- 
MM coo6pa3Horo 3anpocaM BpeneHM o6-beMa, 
yneHbie 3KcnepMMeHTMpyiOT c pa3/iMHHbiMM 
TMnaMM HOCMie/ieM MHCflOpMaUMM — B TOM 
HMC/ie M C TaKMMM 3K30TMHeCKMMM KBK MO/ie- 
Ky;i5ipHbie m reneiMHecKMe. BnponeM, hocm- 
le/iM Ha ocHOBe flHK — fleno He6/iM3Koro 
6yAyiAero; noKa >Ke na pbiHKe 6e3pa3Ae/ibH0 
B/iacTByiOT npMBbiHHbie MarHMTHbie, oniMHec- 
KMe M TBepAOie/ibHbie lexHo/iorMM xpaneHM^i 
AaHHbIX. 0 HMX M norOBOpMM. 


)KecTKMe amckm 

>KecTKMe ahckm 5ib/i5uotc5i HaM6o;iee pacnpo- 
CTpaneHHbiMM ycipoMciBaMM a^^ xpaneHM^i 
MHcfiopMauMM. \A3j\Qj\m Ha ocHoae lexHO/io- 
TMM MarHMTHOM 3anMCM XapaKTepM3yK)TC51 Ha- 
/iMHMeM HocMTe/151 cpaBHMie/ibHo He6o;ibiuoro 
C|3M3MHeCKOrO pa3Mepa, B03M0>KH0CTbK) xpa- 
HeHM51 3HaHMTe/lbHOrO o6-beMa MHCflOpMaUMM 
M HeBbICOKOM CTOMMOCTbK). YAaHHoe coHeia- 
HMe 3TMX HepT CAO/ia/lO >KeCTKMM AHCK HeOT-b- 
eM/ieMbiM KOMnoHeHTOM KOMnbioTepa. 

OcHOBy ;iK)6oro >KecTKoro ahckb cociaB/i^i- 
K)T ABa 6;iOKa — MexaHMHeCKMM M 3/ieKTpOH- 
HblM. riepBblM BK/HOHaei B ce651 CaMM AHCKM 
(platters), naabiBaeMbie eme nacio «6;iMHa- 
MM», ABMraie/ib BpameHM5i, 6 ;iok MarHMiHbix 
rO/lOBOK HieHM5l/3anMCM M npMBOA A-H51 
MX nepeMemeHM5i. Amckm crpynnMpoaaHbi 
eAMHbiM 6 /iokom (naKeioM) m Haca>KeHbi Ha 
mnMHAe/ib, KOTopbiM coeAMHen c ABMraie/ieM 
BpameHM5i, pa6oTaioiAMM co CKopocibio 5400, 
7200, 10 000 M/iM 12 000 o6./mmh. b aaBMCM- 
MOCTM OT KOHKpeTHOM MOAO/IM. 


CaMM ahckm npeACTaB/i5iK)T co6om npeuM3M- 
OHHO o6pa6oTaHHbie KepaMMHecKMe m/im a/iio- 
MMHMOBbie n/iaCTMHbl C MarHMTHbIM nOKpblTM- 
eM — TOHKMM c/ioeM OKMCM >Ke;ie3a m;im xpoMa 
(b 6o;iee hobahmx moao/i^ix). Hba noBepxHoc- 

T51MM AHCKOB HaXOA51TC51 TO/IOBKM A^l^ HTO- 
HM5l/3anMCM MHCflOpMaUMM — UO OAHOM C Ka>K- 
AOM CTopoHbi. Ohm mmoiot Kpbi/ioo6pa3HyK) 
c|3opMy M Kpen5iTC5i Ha cepnoo6pa3HbiM noBO- 
AOK. ripM pa6oTe ohm kbk 6bi «/ieT5iT» hba no- 
BepXHOCTbK) AHCKOB B B03AyUiHOM HOTOKO, KO- 
TopbiM co3AaeTC5i npM BpameHMM noc/ieAHMx. 
To/llAMHa TaKOM B03AyUiHOM nOAyiliKM ropa3AO 
TOHbiue He/iOBenecKoro Bo/ioca — OHa cocTaa- 
;i5ieT AO/iM MMKpoHa. Ohobmaho, hto noA'beM- 
Ha5i CM/ia aaBMCMT ot eo3Ayxa Ha ro- 

JIOBKM, KOTOpoe, B CBOK) OHOpOAb, 3aBMCMT OT 
BHemnero aTMOCcfiepHoro AaB/ieHM5i. FlooTOMy 
HeKOTopbie npoM3BOAMTe;iM yKaabmaiOT b cne- 
AMC|DMKaAM51X CBOMX yCTpOMCTB npeAO/lbHblM 
noTO/lOK 3Kcn/iyaTauMM (nanpMMep, 3000 m). 

B COBpeMOHHblX >KeCTKMX AHCKBX n/iacTM- 
Hbi, ro/iOBKM, mnMHAe/ib, a TaK>Ke npMBOA sa- » 
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Keiu AaHHbie 


CoAep>KMivioe >KecTKoro A^CKa Har/inAHO noKasbieaeT, KaK pa6oTaeT ycTpoMCTso 


» KpbiTbi B cneuMa/ibHOM o6-beMe, HasbieaeMOM 
repMOSOHOM, m;im «6aHKOM». 3 to CAe/iaHO a^^ 
Toro, HTo6bi saiAMTMTb noBepxHOCTb n/iacTMH 
OT nbl/lM, KOTOpa51 MO>KeT paspyiUMTb rO/lOBKM 
M/iM ciaib npMHMHOM uapanMH. BnyipM repMO- 
30Hbi HaxoAMTC5i B03Ayx (a He BaxyyM, KaK 
CHMiafOT MHorne). Bo/iee Toro, cama OHa cb5i- 
3aHa C BHeiUHMM MMpOM CMCieMOM BbipaBHM- 
BaHM51 AaB/ieHM51, B KOTOpOM MMefOTC51 B03- 
AyiuHbie cf)M;ibTpbi a^^ npeAOTBpaiAeHH5i 
nonaAaHM5i nbi/iM BHyipb repMoaoHbi. 

AnnapaTHbie acneicrbi 

06paTMMC5i K paccMOTpeHMfo «BHyTpeHHero 
y6paHCTBa» >KecTKoro ahckb. Ba>KHeMiueM ero 
C0CTaB/i5iK)iAeM 5iB/i5iK)TC5i ynoM5iHyTbie Bbime 
ro/iOBKM HTeHM5i M 3anncM (read-write head). 
KaK npaBM/io, ohm naxoA^iTC^i na cneuMa/ibHOM 
no3MAMOHepe (head actuator). B paHHMX mo- 
Ae;i5ix HDD npMMeH5i;iC5i maroBbm ABMraie/ib, 
a paccT05iHMe Me>KAy Aopo>KKaMM onpeAe;i5i- 
/locb Be/iMHMHOM ero luara. B coBpeMOHHbix 
ycipoMCTBax >Ke Mcno/ibayfora /iMHOMHbie 
npMBOAbi (iMna voice coiL), KOTopbie He MMefoi 
AMCKpeiHocTM nepeMemeHM5i, xapaKiepnoM 
A/151 maroBoro ABMraie/i/i. B/iaroAap/i 3TOMy 
HaBeAeHMe MarHMiHbix to/iobok na Aopo>KKy 
npoM3BOAMTC5i TOHHee, HTO o6ecneHMBaei 
6o/ibiuyK) n/iOTHOCTb aanucM na A^CKax. 

B >KeCTKMX AHCKax npMMeH5ieTC51 HeCKO/lb- 
KO TMnOB rO/lOBOK: MOHO/lMTHbie, K0Mn03MT- 
Hbie, TOHKon/ieHOHHbie, MarHMiopeaMCTMBHbie 
(MR, Magneto-Resistive), a TaK>Ke c ycM/ien- 
HblM MarHMTOpeSMCTMBHblM 3C|3C|3eKTOM (GMR, 
Giant Magneto-Resistive), o6ecneHMBafoiAMe 
HaM6o/ibiuyK) n/ioiHocib aanncM. 

3/ieKTpoHHbiM 6 /iok — BTopa/i cociaBHa/i 
HacTb /ifo6oro >KecTKoro AHCKa. 3 tot komho- 
HeHT paClUMC|DpOBblBaeT KOMaHAbI KOHipo/i/ie- 
pa >KecTKoro A^CKa, CTa6M/iM3MpyeT cKopocib 
BpameHM/i ABMraie/i/i, renepupyei CMrna/ibi 
A/151 ro/iOBOK 3anMCM M ycM/iMBaei mx ot ro/io- 
BOK HTeHM5i. A T/iaBHoe — no/iynaei m nepe- 
Aaei AaHHbie c >KecTKoro ahckb KOMUbfoiepy. 

CrpyKTypa xpaneHiiq AOHHbix 
Ha xcecTKOM A^cxe 

C TOHKM 3peHM51 CipyKTypbl XpaHeHM51 AaHHbIX 
Ha Ka>KAOM noBepxHOCTM Bcex MarHMiHbix ahc- 
KOB COAep>KaTC51 AOpO)KKM. B KOMneieHAMfO 
BIOS He bxoamt onpeAe/ieHMe npMHaA/ie>KHOc- 
TM TOM M/IM MHOM AOpO)KKM K KOHKpeiHOMy 
«6/iMHy», no3TOMy Bce noBepxHociM npoHyne- 
poBaHbi o6meM ckbo3hom HyMepauMOM. Ka>K- 
AOM pa6oneM noaepxHociM cooiBeiCTByei 
CB051 rO/lOBKa, no KOIOpblM, C 06 CTBeHH 0 rOBO- 


p5i, noBepxHOCTM M HyMepyfOTC5i (napaMeip 
heads). MaKCMMa/ibHoe hmc/io to/iobok 3a bck) 
MCTOpMfO npOM3BOACTBa >KeCTKMX AMCKOB He 
npeBbiiua/10 OAMHHaAUaiM; b coBpeMeHHbix 
>Ke HaKonMie/i5ix mx oBbihho He 6o/iee meciM. 
flopO)KKM, TaK >Ke KaK M MarHMTHbie rO/lOBKM, 
MAeHTMCf)MAMpyK)TC51 HOMepOM (BHeiUH5151 AO- 
pO)KKa M BepXH5151 TO/lOBKa MMeei Hy/ieBOM HO- 
Mep). Ko/iMHecTBO Aopo)KeK Ha A^CKe onpeAe- 
/15ieTC51 nOBepXHOCTHOM n/lOTHOCTbfO 3anMCM. 

B CBOfo onepeAb, Aopo>KKM pa36MBafoiC5i na 
CeKTOpbl (sector), 51 B/151K)lAMeC51 MMHMMa/lbHOM 
eAMHMueM xpaneHM5i MHcfiopMauMM na ahcko. 
Pa3Mep ceKTopa cociaB/i/ieT 512 6aMi. Hame 
Bcero Ha Ka>KAOM Aopo>KKe ohm MMefoi c|dmkcm- 
poBaHHbiM yr/iOBOM pa3Mep, 6/iaroAap5i neMy 
Ha Bcex Aopo)KKax pacno/iaraeiC5i OAMHaKOBoe 
KO/lMHeCTBO CeKTOpOB. Pea/lbHO Ha AOpO)KKe 
coBpeMeHHoro /KeciKoro coAep>KMTC5i oko/io 
100 CeKTOpOB, HO MaKCMMa/lbHOe MX KO/lMHeCT- 
BO MO)KeT AOCTMraib 256. B oi/iMHMe oi ro/io- 
BOK M AM/IMHAPOB, HyMepaUM51 CeKTOpOB Ha AO- 
po)KKe HaHMHaeiC5i c eAMHMUbi, a ne c ny/i/i. 

Pacno/io)KeHHbie Apyr naA ApyroM b naKeie 
AMCKOB AOpO)KKM, Ha KOTOpbie OAHOBpeMeHHO 
MO)KeT 6biTb cno3MAMOHMpoBaH naKei ro/io- 
BOK, Ha3blBafOTC51 UM/IMHAPOM. fOBOp51 npOlAO, 
BCe AOpO)KKM C OAHMM HOMOpOM Ha BCeX CTO- 

poHax Bcex ahckob oBpaayfoi um/imhap- Ka>K- 
AblM CeKTOp COAep>KMT He TO/lbKO ABHHbie, HO 
M c/iy>Ke6HyK) MHcfiopMauMK). B ero nana/ie 3a- 
nMCbiBaeiC5i aaro/iOBOK (prefix), no KOiopoMy 
onpeAe/i5ieTC5i nana/io m HOMep ceKiopa, a b 
KOH ue — 3aK/ifOHeHMe (suffix), rp,e HaxoAMiC5i 
KOHipo/ibHa5i cyMMa (checksum, CRC), neo6xo- 

C H I 


AMMa51 A/151 npOBepKM Ue/IOCTHOCTM ABHHblX. 
3aro/iOBOK BK/ifonaei b ce65i MAeniMcfiMKaTop 
(ID) ceKTopa, nepByio KOHipo/ibHyio cyMMy m 
MHiepBa/l BK/lfOHeHM51 3anMCM, CMrHa/lM3Mpy- 
foiAMM 0 Hana/ie o6/iaciM abhubix. HachtmcIdm- 
Kaiop COAep>KMT MHCflOpMaUMK) 0 HOMepe UM- 
/IMHApa, rO/lOBKM M CeKTOpa. 

3a ABHHbiMM pacno/iaraeiC5i BTopa5i CRC 
M MHiepBa/i Me>KAy ceKiopaMM, neoBxoAMMbiM 
A/151 Toro, HTo6bi aacipaxoBaib ceKiop oi 3anM- 
CM Ha ero Mecio c/ieAywnero ceKiopa, hto bo 3- 
MO)KHO M3-3a HepaBHOMepHOM CKOpOCTM Bpa- 
meHM51 AHCKa. TaKMM o6pa30M, cfiaKTMHeCKMM 
pa3Mep ceKiopa cocTaB/i/iei 571 6aMi, m3 ko- 
Topbix 512 6aMT OTBOAeHO noA ABHHbie. 

l/l3HaHa/lbHO BC51 Ha3BaHHa51 Bbliue MH- 
cf)opMauM5i 3anMCbiBaeiC5i na aaaoAe npM » 



HmC/ 10 UM/IMHAPOB, AOpO>KeK B UM/IMH- 
Ape M ceKTopoB Ha Aopo>KKe HasbiBa- 
eicn reoMeipMeM A^CKa 
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TECHNOLOGIES 


MeTOflbl XpaHeHM^ HHCt)OpMai 4 MM 


» HMSKoypoBHeeoM (Low Level) cf)opMaTMpo- 
BaHMM, KOToporo Mcno;ib3yK)TC5i cneuM- 
a;iM3MpoBaHHbie nporpaMMHbie cpeACTBa 
(HanpMMep, Speed Store m/im Disk Manager). 
KpoMe npoMe>KyTKOB Me>KAy ceKTopaMM cy- 
mecTByfOT eme m MHiepBa/ibi Me>KAy caMMMM 
Aopo>KKaMM. ripecfiMKCbi, cyc|Dc|DMKCbi M npo- 
Me>KyTKM KaK pa3 M COCiaB/l^lfOT TO npOCT- 
paHCTBO AUCKa, KOTopoe «Tep5ieTC5i» npM 
npOBeAeHMM c|30pMaTMp0BaHM51. 

OnmnecKMe TexHOnorMM 

XpaHeHMq ACIHHbIX 

KopneM reHea/iOTHHecKoro ApeBa coape- 
MeHHblX OniMHeCKMX npMBOAOB 51B/15ieTC51 
o6blHHblM KOMnaKT-AMCK, npeACiaB/ieHHbiM 
B Hana/ie 80-x toaob KOMnaHH5iMM Sony m 
Philips. B 1987 roAy no5iBn;iocb onMcaHMe 


ciaHAapia xpaHeHH5i npon3Bo;ibHbix AaHHbix 
CD-ROM, 5iB/i5iK)iAeec5i HaACipoMKOM hba 
cf)opMaTOM My3biKa;ibHoro KOMnaKT-AMCKa 
(CD-DA). BbiAafoiAnec5i lexHHHecKMe peme- 
HM51, 3a/io>KeHHbie B ero ocHOBy, no3BO/in;iM 
npaKTMHecKM 6ea n3MeHeHM5i Mcno/ibaoBaib 
KOMnaKT-AMCKM xpaHeHM5i M pacnpocT- 
paHeHM51 JUo6o\A HHC|DOpMaUMM — OT KOM- 
nbfoiepHbix nporpaMM m 6aa AaHHbix ao paa- 
Hoo6pa3Horo MeAMaKOHieHia. 

Bo/ibiua5i eMKOCTb hoboto H0CHTe;i5i, 
yA06CTBO MCn0/lb30BaHM51 M TpaHCnopTMpOB- 
KM cnoco6cTBOBa;iM CTpeMMie/ibHOMy pociy 
ero nony/i5ipHOCTM na pbiHKe; c no5iB;ieHMeM 
KOMnaKT-AMCKOB B03HMK/10 HOBOe nOH51- 

TMe — My;ibTMMeAna. B nacTO^UAee epeM5i 
oniMHecKHM npMBOA — HenpeMeHHbiM aipM- 
6yi KOMn/ieKiauMM Ka>KAoro FIK. 




IBM RAM AC 


Ahhosqbp MamHTHOM sankicH 


BceM HSBeCTHO, HTO nepBbm >KeCTKMM AHCK 
paspaOoiana KOivinaHnn IBM, OAHaKO ne 
MHorne SHaiOT, hto ncTopnn aioro bha3 
HaKonmeneM nHc[)opMaum/i Hana/iacb ne 
B 1973 roAY c nonBneHMeivi >KecTKoro ahc- 
Ka IBM 3340, nasBaHHoro «BHHHecTep», 
a noHTM Ha 20 nei panbiue. Eui,e b ceHinO- 
pe 1956 roAa KOMnankin IBM npeACiaBi/ma 
nyOnMKe cbok) paspaOoTKy — KOMnbKDiep 
305 RAMAC, KOTopbm cian peBoniouMOH- 
HbiM npopbiBOM B KOMBbiOTepHOM oOnacTM 
M nocny>Kkm mvinynbcOM a-hh Aa-nbHeMLuero 
pasBMTMn M noBceiviecTHoro BHeApeHMn 
MHc|)opMai 4 MOHHbix TexHO/iornH. RAMAC 
(Random Access Method of Accounting and 
Control — MeTOA c npoMSBonbHOM BbiOop- 
KOM pacneioB m KOHipo/in) cian MHAycipM- 
anbHbiM ciaHAapTOM, a caivi IBM 305 — 
nepBbiM B Mkipe KOMUbiOTepoM, Hcnonbso- 
BaBLUMM sanoMMHaiOLAee yciponcTBO c >Ke- 
CTKMIVm MamMTHblMM AHCKaiVm. 

Mm cian 350 Disk File, KOTopbiM npMLue/i na 
CMeny nep4)OKapTaM h MarHMTHbiM neniaM. 
MMeHHO laK HasbiBancn >KecTKHH ahck a^h 
KOMB biOTepa 305 (laioKe mo>kho BCTpeimb 
HasBaHMn IBM RAMAC, 350 RAMAC Disk File, 
RAMAC storage device h^m npocio RAMAC). 
HioObi npeACiaBHTb ra6apnTbi 350 Disk 
File, AOCTaiOHHO CKasaib, hto oh secMn 
OKono TOHHbi M saHMMan MecTO AByx 6onb- 
LUMX XOnOAHnbHMKOB. KOHCTpyKTMBHO Ha- 
KonkiTe/ib cocTonn ns 50 anK)MHHneBbix 
AMCKOB, Ka>KAbm M3 KOTOpbIX MMOn AHB- 


MOTP 24 AK3MMa. /^MCKM C OOOMX CTOpOH 
6bmM noKpbiTbi OKCMAOM >Kene3a: kohct- 
pyKUMH 6bma cxo>Ka co CTpoeHMOM coBpe- 

MOHHblX >KeCTKMX AHCKOB. Bce OHM KpeUM- 
nMCb Ha LunMHAene m 6bmM repMeTM3Mpo- 
BaHHblMM. C nOMOLAblO pbIHara BblOopKM 
ABe ronoBKM HTeHMn/aanMCM MornM nepe- 
MeiAaTbcn Ha Hy>KHbiM ahck npM bomolam 
CMCTOM bi cepBOKOHTponn. /^MCKM Bpaiua- 
BMCb CO CKopocTb 1200 o6./mmh. OOiAan 
eMKOCTb HaKonMTenn cocTaBnnna 5 000 000 

CMMBO/IOB, HTO npMMCpHO COOTBOTCTByeT 
4,4 M6aMT. rinoTHOCTb aanMCM 6bma paBHa 
2000 6mt Ha KBaApaTHbiM amdmm. 

CTOMMOCTb OAHoro MoraOaMTa b to bpomh 
cocTaBnnna oko/io $10 000. 350 Disk 
File mo>kho 6bmo apeHAOsaTb y IBM «Bce- 
ro» 3a $35 000 b toa- 



ra6apnTbi nepeoro >KecTKoro A^CKa 
6bi/iM noA CTaTb pasMepaivi KOMnbio- 
TepoB Toro epeivieHM 


flpMHlIMnbl pa 60 Tbl 
OnTMHeCKMX npMBOAOB 

l/lHc|DopMaAM5i Ha onTMHecKMX AHCKax aanMcana 
B BMAe 51MOK paa/lMHHOM A^HHbl, C/lOAyiOlAMX 
Apyr 3a ApyroM no cnMpa/iM na OTpa>KaK)iAeM 
nOBepXHOCTM AUCKa. flpM CHMTbIBaHMM AHCK 
6bicTpo BpamaeTC5i, a caMO cHMTbiaaHMe npoM3- 
BOAMTC51 JiaaepHblM JiynOM, KOTOpbIM cflOKyCM- 
pyeTC5i Ha Aopo>KKe c AanHbiMM. 

0Tpa>Ka5icb OT 51MOK, /laaepHbiM /lyn M3Me- 
H5ieT CBOfo 5ipKOCTb; noc/ie 3Toro OTpa>KeH- 
HbiM cMTHa/i npeo6pa3yeTC5i c|30TonpMeMHM- 
KOM B 3/ieKTpMHeCKMM, a 3aTeM npOXOAMT 
HeCKO/lbKO CTaAMM AeKOAHpOBaHM51. B pe- 
3y/ibTaTe na BbixoAe o6pa3yiOTC5i AanHbie, 
KOTopbie ;im6o 3anMCbiBaiOTC5i b naM5iTb 
KOMObfOTepa B BMAe cfiaM/iOB, ;im6o cpaay 
nocTynaiOT Ha bxoa aayKOBOM m/im bmaco- 
nOACMCTOMbl KOMObfOTepa. 

OaHMM M3 OCHOBHbIX HOH51TMM, CB513aHHblX 
c TeXHO/lOTMeM OnTMHeCKMX AHCKOB, 51B;i5ieT- 
C5i nMT. l/l3HaHa;ibHO noH5iTMe «nMT» 6bi/io 
CB513aHO c K/iaCCMHeCKMMM KOMOaKT-AMCKaMM, 
KOTOpbie npOM3BOAM/lMCb MOTOAOM lUTaMnOB- 
KM. OCHOBHOM C/IOM B TBKMX AHCKBX COAep>KMT 
no;ie3HyK) MHcfiopMaAMK), aaKOAMpoBaHHyio 
B HaHeceHHbix Ha Hero MMKpocKonMHecKMx 
yr;iy6;ieHM5ix, naabmaeMbix nMTaMM (oTanr/i. 
pit — «5iMKa, BnaAMHa»). 

riMTbl npeACTaB/151K)T Co6oM dMTOBbie 
5ineMKM, pacno/io>KeHHbie bao/ib cnMpa/ibHOM 
Aopo>KKM, MAymeM OT AeHTpa k Kpaio. I/Ih- 
c|DopMaAM5i KOAnpyeTC5i HepeAOBaHMeM bm- 
TOB (jlOTMHeCKMX Hy/IOM) M npOMe>KyTKOB 
Me>KAy HMMM (/lOTMHeCKMX eAMHMA). flpM 
CHMTbIBaHMM jiyH jiaaepa OTpa>KaeTC5i nMTaMM 
M o6biHHOM noBepxHOCTbK) no-pa3HOMy. Ot- 
pa>KeHHbiM OT nMTa /lyn ropaaAO Menee 5ipoK, 
HeM OTpa>KeHHbiM OT noBepxHocTM. B 
HeMiueM noH5iTMe «nMT» CTa;io 6o;iee o6o6- 
meHHbiM, o6o3Hana5i y>Ke b ao/iom o6/iacTM, 
HecyiAMe MHc|DopMaAmo. 

B OAHOKpaTHo aanMCbiBaeMbix AncKax 
po/ib nMTOB Bbino;iH5noT HarpeTbie npM 3anM- 
CM ynacTKM, noTep^iBiuMe b peay/ibTaTe 3Toro 
npoapaHHOCTb. Mx OTpa>KaK)iAa5i cnoco6- 
HOCTb xy>Ke, nosTOMy ohm Bbino/iH^noT jy >Ke 
po/lb, HTO M KaHaBKM, BOBBAa^l B KOTOpbie 
OTpa>KeHHbiM /laaep Tep^ieT 5ipKOCTb. B mho- 
roKpaTHO nepeaanMCbiBaeMbix AHCKax po/ib 
nMTOB TaK>Ke Bbino;iH5noT HarpeTbie npM 3a- 
nMCM M CTaBiuMe 6o;iee TeMHbiMM ynacTKM. 
OAHaKO MX MO>KHO CHOBa npMBOCTM B npo- 
apaHHoe cocT05iHMe HarpeBaHMOM. 

B HacT05UAee BpeM5i pa3pa6aTbiBaiOTC5i Tex- 

HO/lOrMM MHOroypOBHeBOM 3anMCM, n03B0;i51K)- » 
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PaAMa/ibHoe paccT05iHMe 
Me>KAy COCeAHMMM Aopo>KKaMM 


AaHHbie Ha onTMHecKMx Ai^cnax KOAnpytOTcn nocpeACTBOM 
HepeAOBaHMH rmtob m npoivie>KyTKOB ivie>KAy hmmii 



MHHMaTiopHbiM <|>;ieiiJ-ApaMB HaBcerAa M36aBM/i Hac 
OT Heo6xOAHMOCTH TaCKaTb C C060M CTOnKM AMCK6T 


» lAHe « 3 aTeMH 51 Tb» nmbl C Hy>KHOM MHieHCMBHO- 
CTbfO, K 0 AHpy 51 , TaKMM o 6 paSOM, B OAHOM HMie 

cpasy TpM 6ma (MHieHCMBHocTb MO>KeT MMeib 
BOceMb pasHbix SHaneHHM: 7? = 8). 

Digital Versatile Disk 

riocKO/ibKy eMKOCTb oniMHecKMX ahckob orpa- 
HHHena A/IHHOM BO/lHbl M3/iyHeHM51 CHMTblBafO- 
mero ;ia3epa, B03M0>KH0CTb yBe/iMHeHH5i mx 
o6-beMa 6e3 KapAMHa/ibHOM nepepa6oTKn 
ciaHAapia npaKiMHecKM OTcyicTBOBa/ia. He- 
CMOTP51 Ha TO HTO o6'beM o6blHHOrO ayAMOAMC- 
Ka CD-DA cocTaB/i5ieT 746 M6aMT, npHMOHe- 
HM6 Heo6xoAMMOM CD-ROM aaiAMTbi ot 
oium6ok CHM>KaeT eMKOcib KOMnaKi-AMCKa ao 
650 M6aMT; 3 to o6yc;iOB;ieHO BBeAeHMeM eme 
OAHoro ypoBH5i KoppeKTMpyfomero koab m ao- 
nO/lHHie/lbHOM aApeCHOM HHC|DOpMaUMM A/i^ 
npoM3BO/ibHoro Aociyna k AaHHbiM. 

3a CH 6 T HeKOToporo yMeHbiueHM 5 i pac- 
CT 051 HM 51 Me>KAy COCeAHMMM BMTKaMM AOpO- 
>KeK 3 anncM eMKOCib coapeMeHHbix CD-R m 
CD-RW AoeeAeHa ao 700 M6aMT (80 MMHyi 
HeoKaioro 3 ByKa). Bo 3 MO>KHOCTb ncno;ib- 
30 BaHM 5 i 3 anncM aaiAMTHOM o 6 ;iacTM 
b6;im3m Kpa5i AUCKa (Overburn) no3Bo;i5ieT 
eme HeMHoro yBe/iMHHib obteM 3 anncaH- 
Hbix AaHHbix. OAHaKO B 3 TOM c/iyHae npon 3 - 
BOAMie/iM He AatOT HMKaKMx rapaHTMM co- 
XpaHHOCTM MHC|DOpMaUMM. 

CipeM/ieHMe npon3BOAMTe;ieM noBbicmb 
n/iOTHOCTb 3anncM npnBe/10 k no^iB/ieHHfo 
KaHeCTBeHHO HOBOM TeXHO/lOTHM — DVD, 
paapaboiaHHOM b 1997 roAy KOHCopunyMOM 
KpynneMiuMx KOMnaHMM, cpeAM KOTopbix 
Matsushita, Philips, Sony, JVC, Time Warner, 
Thomson m Toshiba. Kax Mbi y>Ke ynoMMHa;iM, 
eAMHCTBeHHOM npMHAMnMa/ibHOM nperpaAOM 


Ha nyiM k yBe/iMHeHMfo n/iOTHOCTM 3 anncM 
Ha oniMHecKHM ahck 6 bi;io OTcyiCTBMe ao/i- 
roBeHHoro no/iynpoBOAHMKOBoro /laaepa 
c a/ihhom BO/iHbi Menee 740 hm; k CHacTbfo, 
yCM/lM 51 MM paapabOTHMKOB AO/irOBeHHOCTb 
jiaaepHbix ahoaob, Ma/iynafoiAHx cbot c a^ih- 
HOM BO/iHbi 560 HM, bbi/ia AoeeAena ao 
10 000 M 6 o/iee nacoB. npHMeneHMe hoboto 
M 3 /iyHaTe;i 5 i m coBepmeHCTBOBaHMe cnocoba 
c/ie>KeHM 5 i 3 a Aopo>KKOM no 3 Bo;iM;io C 03 Aaie- 
J 151 M HOBOrO Cf)OpMaTa AOCTMHb MHC|DOpMaUM- 
OHHOM eMKOCTM B 4,7 PbaMT. KopOTKOBO/lHO- 
BbiM jiaaep no 3 BO/in;i ocymeciB/i^iTb 3 anncb 
eme M Ha Aono/iHMTe/ibHbm no/iynpoapanHbm 
c/iOM, Mcno;ib 30 BaHMe KOToporo yae/iMHH/io 
obteM AHCKa ao 8,5 rbauT. 

HoBa 5 i TexHO/iorn 5 i, coxpaHHBiua 5 i ochob- 
Hbie npMHAMnbi K/iaccMHecKoro CD-ROM, no 3 - 
BO/iM/ia npM MMHMMa/ibHbix aaipaiax co 3 Aa- 
Baib yHMBepca/ibHbie ycipoMciBa HTeHH 5 i 
AHCKOB KaK ciaporo, lax h hoboto cfiopMa- 
TOB — 3 Toro noTpeboBa/iocb bhocth 
J lHlUb Hebo/lblUHe H 3 MeHeHH 51 B KOHipO/Uiep 
H obopyAOBaib oniHKO-MexaHHHecKHH yae/i 
HTeHH 5 i eme oahhm /laaepnbiM ahoaom. 

OiHOCHTe/ibHO bbicipo no5iBH;iHCb lexHO- 
jiorHH DVD-R H DVD-RW — hx ochobbi bbi/iH 
3a;io>KeHbi eme b cfiopMaTax CD-R h CD-RW. 
fla/ibHeniuHe paapaboiKH npuBe/in k pac- 
npocTpaneHHfo a/ibTepnaTHBHbix c|DopMaTOB 
DVD+R H DVD+RW (ne HecyiAHx, BnponeM, 
ocobbix npeHMymecTB no;ib30BaTe;i5iM). 
KpoMe Toro, bbi/i co3Aan eme h cfiopMaT 
DVD-RAM c npeABapHie/ibHOH aApecHOH 
pa3MeiKOH, ocobeHHO yAobHbiH a^^ nepe- 
MeiAeHH5i H xpaHeHH5i bo/ibiuoro KO/iHHecT- 
Ba Me/IKHX c|DaH;iOB (c|DOTOrpac|3HH, 3/ieKTpOH- 
Hbie KHHrH, My3biKa;ibHbie cfiaH/ibi). 


B TBepAoii najvuiTii 

HecMOTp 5 i Ha rereMOHHfo ipaAHUHOHHbix >Ke- 
CTKHX ahckob H OHTHHeCKHX npHBOAOB, Ha 
pbIHKe yCTpOHCTB XpaHeHH 51 HHC|DOpMaUHH 
Ham/iocb MecTO BecbMa nepcneKiHBHon 
lexHo/iOTHH, KOTopa 5 i BaBOOBa/ia cebe npoH- 
Hyfo HHiuy. PeHb haot o toxho/iothh cf);ieiu- 
naM 5 iTH, KOTopa 5 i paAHKa/ibHo OT;iHHaeTC 5 i ot 
B cex nepeHHc/ieHHbix Bbiiue cnocoboB xpa- 
HeHH 5 i AaHHbix. 3 Ta TexHo;iorH 5 i HMeeT Maccy 
AOCTOHHCTB, KOTOpbie, UO BCeH BHAHMOCTH, 
obecnenaT en AOMHHHpyfomee no/io>KeHHe 
Ha pbiHKe B byAymeM. 

► BHeproHeaaBHCHMOCTb. 0;ieiu-naM5iTb 
He TpebyeT Aono/iHHTe/ibHoro umanm 
xpaHeHH5i AaHHbix (3HeprH5i TpebyeTC5i To/ib- 
KO A^^ aanncH HHc|3opMauHH). 

► yAobcTBO nepeaanncH. l/laMeneHHe xpann- 
MblX AaHHbix B TBepAOTe/lbHOH naM 51 TH 3 aHH- 
MaeT HecpaBHHMO Menbiue Bpenenn no cpaB- 
HeHHK) C OnTHHeCKHMH UpHBOAaMH. 

► OTcyTCTBHe ABH>KyiAHxc 5 i HacTen (KaK b 
obbIHHbIX BHHHeCTepaX H/IH KOMnaKT-AHC- 
Kax) obecneHHBaeT ropaaAO bo/ibiuyio kom- 
naKTHOCTb HOCHTe;i 5 iM 3 Toro THna. KpoMe 
Toro, AaHHbiH cfiaKTop obecneHHBaeT cyme- 
CTBeHHo MeHbiuee (b 10 h bo/iee paa) 3 Hep- 
ronoTpeb/ienne: HOCHTe/iH HHc| 3 opMauHH, 
Hcno/ibayioiAHe MexaHHHecKHe nacTH, pac- 
xoAyiOT /ibBHHyK) AO/iK) SHepTHH Ha npHBe- 
AeHHe B ABH>KeHHe BpamaioiAHxc^i AOTa/ien. 

0 ;ieiu-naM 5 iTb HCTopHHecKH npoHcxoAHT 
OT ROM (Read Only Memory), OAHaKO cfiynK- 
AHOHHpyeT noAobno RAM (Random Access 
Memory). flaHHbie xpaH 5 iTC 5 i b ^ineiiKax, no- 
AobHbix 5 iHeHKaM onepaTHBHOH naM 5 iTH, OAHa- 
Ko, B OT/iHHHe OT Hoe, c|D;ieiu-naM 5 iTb He coAep- 
>KHT KOHAeHCaTOpOB: THnHHHa 51 51 HeHKa » 
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TECHNOLOGIES 


MeTOflbl XpaHeHM^ HHCt)OpMai 4 MM 


TpaAMUMOHHblM OHTMMeCKMM A>^CK 


TexHOJiomfl Multilevel 
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ili0|0|0|l|l|0|l|0|0|0|l|l|0f 
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flaHHbie 
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TexHO/iomn MHoroypoBHeeoM saniiCM nosBO/ineT cyiuecTBeHHO 
yBe/IMHHBaTb eiVIKOCTb OnTMHeCKMX amckob 
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» cocTOMT Bcero M3 OAHoro TpaHSMCTopa cneuM- 
a/ibHOM apxMieKTypbi. K co>Ka;ieHMK), nocipo- 
MTb onepaTMBHyfo naM5iTb Ha ochobc cfi/ieiu 
He/ib35i: OHa pa6oTaei cymecTBeHHo MeA/ien- 
Hee, a TaK>Ke MMeei orpaHMHeHMe no KO/iMHe- 
CTBy AMK/iOB nepeaanMCM. 

Oco6eHHOCTii <t>neiiJ-naMfiTii 

KaK Mbi y>Ke OTMena/iM Bbime, c|3;ieiu-naM5iTb 
MMeei cxoAHyfo c ROM opraHMaauMfo, OAHaKO 
cpeAM no/iynpoBOAHMKOBOM naM^iiM lo/ibKO 
ABa TMna othoc 5 itc 5 i k «HMCiOMy» ROM — 3io 


riepBoe ycipoMCTBO a-hh sanMCM kombbio- 
lepHbix AaHHbix Ha MarnMinyio -neniy no- 
HBM-nocb HeMHorMM panee nepBoro >KecT- 
Koro AncKa. flpoMSOLiJ-no aio anoxa/ibHoe 
coObiTMe BecHOM 1952 roAa, KorAa /len- 
TOHHbiM HaKonMie-Hb Model 726 BnepBbie 
6bma noAK-HKDHeH k KOivinbiOTepy IBM 
Model 701, paspaOoiaHHOiviy cneuMa-nbHO 
A/iH HayHHbix pacneiOB. 3 tot HK Mivie-n 
Bcero 1 kObmt onepaiMBHOM naivmiM na 
BaKyyMHbix -naMnax — 6o,nee coBepmeH- 
Han naivmTb na c|)eppMTOBbix cepAenHMKax 
noHBM-nacb nyib no3>Ke. 

B Model 726 npMMeHH-HMCb KaiymKM oi km- 
Hon-neHKM; lUMpMHa -nenibi 6bma paBHa oa- 
HOMy AK)MMy, a Anaivieip 6o6MHbi — 12 ak)m- 
MaM. Model 726 6bma cnocoOHa cexpannib 
1,4 M6aMT AaHHbix, hto npMiviepHO cooiBei- 
CTByei eMKOCTM OAHOM 3,5 -akdmmobom auc- 
Keibi (KOTopbie B HacTOHiAee Bpeivm y>Ke 
C-nO>KHO HaMTM). ri-nOTHOCTb AeBHTMAOpO- 
>KeHHOM sanMCM cociaB-nn-na 800 6 mt na 
AK)MM; npM ABM>KeHMM -neHTbi co CKopocibio 
75 AK3MMOB B CeKyHAY AaHHbie B KOIVmbKD- 
lep nepeAaBa-HMCb no 7500 6a mt b ceKyHAy. 


Mask-ROM m PROM (ProgrammabLe ROM). 

B OT/iMHMe OT HMx EPROM (Erasable PROM), 
EEPROM (ELectronicaUy Erasable PROM) m 
Flash npeACTaB/i5iK)T K/iacc SHepronesaBMCM- 
MOM nepeaanMCbiBaeMOM naM^iiM. Flash 6bi;ia 
paapaboiana KOMnaHMeM Toshiba b 1984 ro- 
Ay. ripMBbiHHoe HaM nasBaHMe 6bi/io a^ho 
Toshiba b KaneciBe xapaKiepMciMKM cKopo- 
CTM CTMpaHM51 MMKpocxeMbi c|3;ieiu-naM5iTM 
«in a flash» b MrnoBeHMe OKa. B npoMbim- 
/leHHbix Macmiabax cfi/ieiu-MMKpocxeMbi na- 
Ha/IM npOM3BOAMTbC51 B 1995 rOAy. 


Caivia MarHMTHan /leHia a-hh Model 726 6bi- 
-na paspaOoiaHa KOivinaHMeM 3M (b Hacion- 
LAee BpeMH 6peHA Imation). n-noiHOCib sa- 
□MCM 6bma HacTO/ibKO ivia/ia, a HaAe>KHOCTb 
CHMTbIBaHMH CTO-Hb HMSKa, HTO B leHOHMe 
A/iMie-HbHoro BpeivieHM cyiAeciBOBa/i He- 
CKO/ibKO cipaHHbiM CHOcoO aBapMMHoro Hie- 
HMH. Bn^noib AO 80-x toaob b KOMn^neKi no- 
ciaBKM -neHT bxoam/i ())-naKOH cneu,Ma-nbHbix 
nepHM-n. yiBep>KAa-nocb, hto ec-nn mmm cmo- 
HMTb nOBepXHOCTb -neHTbl, TO C nOMOLAblO 
yBe-HMHMTe/ibHoro cieMa yAacicn CHMiaib 
OMTOBbie noc/ieAOBaie-nbHOCTM... r^nasaMM. 



MarHHTHan /leHTa Model 726 m 
He/iOBenecKHM bo/ioc 


0;ieiu-naM5iTb Mcno/ibsyei necKO/ibKO ot- 
/IMHHblM OT EEPROM TMn 51HeMKM-TpaH3MCTOpa, 

HO lexHo/iorMHecKM OHa poACiBenna KaK 
EPROM, laK M EEPROM. OcHOBHoe ee ot/imhmo 
OT EEPROM 3aK/iK)HaeTC5i b tom, hto ciMpaHMe 
coAep>KMMoro 5ineeK Ae/iaeTC5i ;im 6 o bcom 
MMK pocxeMbi, ;im 6 o onpeAe/ieHHoro 6;iOKa 
(K/iaciepa, KaApa m;im cipaHMUbi). 06biHHbm 
pa3Mep laKoro 6/iOKa cociaB/i^ieT 256 m/im 
512 6aMT, HO B HeKOTopbix BMAax c|3;ieiu mo- 
>KeT AOCTMraib m 256 KbaMT. 

C/ieAyei oiMeiMib, hto cymeciByioT MMKpo- 
cxeMbi, no3Bo;i5iK)iAMe paboiaib c 6;iOKaMM paa- 
Hbix paaMepoB (a/i 5 i oniMMMaauMM bbicipoAeM- 
CTBM51). ClMpaib MO>KHO K3K 6/lOK, laK M 
coAep>KMMoe BceM MMKpocxeMbi cpaay. TaKMM 
obpaaoM, a^i^ Toro HTobbi M3MeHMib oamh 6aMT, 
CHana/ia b bycfiep cHMibiBaera Becb 6 ;iok, aa- 
leM CTMpaeic5i coAep>KMMoe 6;ioKa, M3MeH5ieTC5i 
3HaneHMe baMia b bycfiepe, noc/ie Hero npoMa- 
BOAMTC51 aanMCb M3MeHeHHoro b bycfiepe 6/ioKa. 
TaKa5i cxeMa cymecTBeHHo CHM>KaeT cKopocib 
aanMCM He6o;ibiuMx obteMOB AaHHbix b npoM3- 
BO/ibHbie ob/iacTM naM5iTM, oahbko anaHMie/ibHo 
yBe/iMHMBaei bbicipoAeMciBMe npM noc/ieAOBa- 
le/ibHOM aanMCM AaHHbix bo/ibiuMMM nopuM5iMM. 

flpMHUlinbl pa 60 Tbl 

^IneMKM cf);ieiu-naM5iTM Moryi bbiib pea;iM30Ba- 
Hbi c noMoiAbfo KaK OAHoro, laK m Asyx ipanaM- 
CTopoB. B npocieMiueM c/iynae Ka>KAa5i 5ineMKa 
XpaHMT OAMH bMT MHCflOpMaUMM M COCTOMT M3 
OAHoro no/ieBoro ipaHaMciopa co cneuMa/ibHOM 
a/ieKipMHecKM Mao/iMpoBaHHOM ob/iacTbfo, Ha- 
3biBafoiAeMC5i n/iaBaioiAMM aaiBopoM (floating 
gate) m cnocobHOM xpaHMib aap^iA MHorMe ro- 
Abi. ObbiHHo Ha/iMHMe aap5iAa Ha ipanaMCTope 
noHMMaeiC5i KaK /lorMHecKMM Ho/ib, a ero oicyi- 
CTBMe — KaK/iorMHecKa5i eAMHMua. 

ObiAMM npMHAMn paboibi 5ineeK mo>kho no- 
Kaaaib na npMMepe npocieMiueM 5ineMKM cfiueiu- 
naM5iTM OAHoro ipaHaMciopa n-p-n. flneMKM no- » 



Saniicb ACiHHbix ho MarHMTHyio neHTy 


ripeAaHb$i CTapHHbi rjiy6oKOH 
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» Ao 6 Horo TMna name ecero npnMeH 5 i;iMCb bo 
cf);ieiu-naM 5 iTM c NOR-apxmeKTypoM, a TaK>Ke b 
MMKpocxeMax EPROM. lloBeAeHMe ipaHSMCTopa 
SaBMCMT OT KO/lMHeCTBa 3 /ieKTpOHOB Ha H/iaBa- 
foiAOM saiBope, KOTopbm no cyiM Mrpaei ly >Ke 
po/ib, HTO M KOHAeHcaiop B DRAM, to ecTb xpa- 
HMT sanporpaMMMpoBaHHoe SHaneHMe. flpM 
HieHHM, B OTcyicTBMe 3 ap 5 iAa Ha n/iaBafomeM 
saiBope, noA B 03 AeMCTBneM no;io>KMTe;ibHoro 
no /151 Ha ynpaB/i 5 iK)iAeM aaiBope o 6 pa 3 yeTC 5 i 
n-Kana/i b noA/io>KKe Me>KAy mctokom m ctokom, 
3 a CH 6 T Hero B 03 HMKaei tok. 

Ha/iMHMe 3ap5iAa na n/iaBafomeM aaiBope 
M6H5ieT BO/ibT-aMnepHbie xapaKiepMCTHKM ipan- 
3MCTOpa laKMM o6pa30M, HTO npM o6blHHOM 
HTeHM5i Hanp5i>KeHMM Kana/i ne no5iB;i5ieTC5i, m 
TOK a Me>KAy mctokom M CTOKOM He B03HMKaeT. 
ripM nporpaMMMpoBaHMM na ctok m ynpaB/i^ifo- 
lAMM 3aTBop noAaeTC5i BbicoKoe nanp5i>KeHMe 
(npMHeM ypoBeHb nanp5i>KeHM5i, noAaaaeMoro 
Ha ynpaB/i5iK)iAMM aaTBop, npM6;iM3MTe;ibHO b 
AB a paaa Bbime, neM na ctok). «rop5iHMe» 3/ieK- 
TpoHbi M3 KaHa/ia MH>KeKTMpyK)TC5i Ha n/iaBafo- 
lAMM 3aTBOp M M3MeH51K)T BO/ibT-aMnepHbie xa- 



flepcneKTMBHbie TexHonomM 


BMHHeCTep-KJlOH 

B HacTOHLAee epeivm cyiAecTByeT MHO>KecT- 
BO nepcneKTMBHbix paspaOoTOK, npeA/iara- 
loiAMx a-HbTepHaTMBHbie cnocoObi xpanenMn 
AaHHbix. BecbMa MHTepecHOM MAeeM hb/ih- 
eTCH Mcno-nbsoBaHMe MOAe^nM /^HK a-hh no- 

CTpoeHMH HaKORMTe-HH MH(])OpMaiJ,MM — 
yHMTbiBan tot c|)aKT, hto Bcero 1 rpaiviM 
MO/ieKy^n /^HK b coctohhmm xpaHMTb 6o-nee 
100 T6aMT MHc|)opMai 4 MM. VHeHbie-OMO-norM 
y>K6 SHaiOT, KBK noACTyoMThCH K npo6/ieivie: 
SanMCb MO>KHO npOMSBOAMTb CTaHAapTHbl- 
MM MeTOAaMM reHHOM MH>KeHepMM, a A-HH 
CHMTbIBaHMH y>K6 AaBHO Bbl nyCKaiOTCH KOM- 
MepnecKMe ycTpoMCTBa. 

OcTaeTCH -HMiub OAHa, ho cyiAecTBeHHan 
npo6-neivia. MaHMny-nnuMM c OMO-norMHecKMM 
MaTepMa-HOM npoBOA^Tcn b KOHTeMHepax, 
Hano/iHeHHbix >KMAKOCTbK) (5 rpaMMOB /^HK 
Ha -HMTp BOAbi). K CO>Ka-neHMK), rOBOpMTb 
0 BbICOKOM CKOPOCTM CHMTbIBaHMH AaHHbIX 
He npMxoAMTCH. OnepauMH pacnosHaBaHMH 
KOM6MHai4MM reHOB, KOTopyK) MO>KHO ocyiAe- 
CTB/lHTb C nOMOLAbK) npMOopOB BpOA6 BHa- 
-HMsaTopa GenePix 4000A KOivmaHMM Axon 
Instruments, npMMeHHBLUMxcH b paiviKax 
npoeKTa pacLiJMc|)poBKM renoivia ne^noBeKa, 

C TOHKM SpeHMH COBpeMeHHOM BblHMC/lM- 



paKTepMCTMKM TpaH3MCTOpa. TaKMe 3/ieKTpOHbl 
HaabiBafOT «rop5iHMMM» M3-3a Toro, hto ohm o 6- 
/laAafOT BbICOKOM 3HeprMeM, AOCTaTOHHOM AJl^ 
npeoAo;ieHM5i noTeHUMa/ibHoro 6apbepa, co3Aa- 
BaeMoro tohkom h/ichkom AM 3/ieKTpMKa. 

ripM CTMpaHMM BbicoKoe Hanp 5 i>KeHMe noAa- 
eTC 5 i Ha MCTOK, a Ha ynpaa/i^uoiAMM aaTBop (hto 
He o 65 i 3 aTe;ibHo) nonaAaeT BbicoKoe OTpMua- 
Te/ibHoe Hanp 5 i>KeHMe. ripoueAypbi CTMpaHM 5 i m 


3anMCM cM/ibHo M3HaiuMBaK)T 5iHeMKy cf);ieiu- 
naM5iTM, HeM m o6yc;iOB;ieHO orpaHMHeHMe no 
HMC/iy AMK/lOB HTeHM5l/3anMCM. ri03T0My BCe 
6o/iee HacTO npMMeH5UOTC5i cneuMa/ibHbie a;i- 
ropMTMbi, onTMMM3MpyioiAMe npouecc CTMpa- 
HM5i/3anMCM, a TaK>Ke a;iropMTMbi, o6ecneHM- 
BaioiAMe paBHOMepHoe Mcno/ib30BaHMe Bcex 
5ineeK b npouecce c|3yHKUMOHMpoBaHM5i. 

■ ■ ■ MaKCMM IlpVlXOAbKO 


Te-HbHOM TeXHMKM BbinO-nHHeTCH HeBepOHTHO 
MeA/ieHHO — B TeneHMe MMHyr. 
riOMOHb npeOAO/ieTb AaHHbIM HOAOCTaTOK MO- 
>KOT AMHaMMHeCKMM KOLiJ, OpraHMSOBaHHbIM 
Ha 6o/iee CKopocTHbix ycTpoPicTBax. AnbTep- 
HaTMBHbiM BapMBHT npeAycMaTpMBaeT mc- 
no-HbsoBaHMe CMHTeTMnecKMx MO-neKy/i /^HK 
M OHTMHeCKOrO ABTeKTOpa. MlVieHHO Ha HeM 
ocTaHOBM-nacb KOMnaHMn Nanotronics, koto- 
pan no sanasy Rome Air Force Research Lab 
BeA6T paspaOoTKy hobom TexHO-norMM. 
Nanotronics Ao6M,nacb onpeAe-neHHbix yc- 
nexoB B MaHMny-HMpoBaHMM flHK. Flpouecc, 
6-naroAapn KOTopoMy yAaeTcn ynopnAOHen- 
HO pasMeiAaTb MM/i-nMOHbi MO/ieKy^n Ha 
6o/ibLiJOM npocTpaHCTBe, HasbiaaeTcn 
«>KMAKOCTHan caMoc6opKa» (fluidic self- 
assembly). Ha OasoByK) n/iacTMHy c Heobxo- 
AMMbiM pacnpeAe/ieHMeM ct)parMeHTOB KOAa 
/^HK — mab/iOH — mo>kho ocbamts ms pac- 
TBopa Aono/iHHiOLAMe MX uenoHKM B Tpebye- 
MOM nopHAKe. ripMCoeAMHeHMe k /^HK kb- 
KOrO-JlMbO 3/ieMeHTB — TpaHSMCTOpa M/IM 
c|);iyopecu,eHTHOM MO/ieKy/ibi — obecnenM- 
BaeT MX besom MboHHyK) AOCTaBKy k MecTy 
HasHaneHMH. HTobbi npouecc npoTOKa/i bbi- 
CTpee (b npHMOM CMbic/ie SToro c/iOBa), mc- 


c/ieAOBBTe/iM npMberaiOT k romolam s/iokt- 
pMHecKoro no/in m/im tor/iobom kombokumm. 
EAMHCTBeHHbIM HS CerOAHH npOAYKT KOMna- 
HMM Nanotronics, nepeMMeHOBBHHOM HeAaa- 
HO B Nanogen, — sto NanoChip. SaAana 
c|)opMMpoBaHMn basoBOM KOHc|)MrypauMM 
c|)parMeHTOB /^HK pemaeTcn MaTpMu,eM s/ie- 
KTPOAOB. CMHTeTMHeCKM CMHTeSMpOBBHHbie 
c|)parMeHTbi ob/iaAaiOT s/ieKTpMnecKMM sapn- 
AOM, nosTOMy ohm oca>KAaiOTcn hb bk/ik)- 
HeHHbix s/ieKTpoAax. BK/iiOHan m BbiK/iiOHan 
s/ieKTpoAbi no onepeAM, mo>kho ynopnAO- 
HeHHO pasMecTMTb Ha HMne n\o6oe ko/imho- 
CTBO paS/lMHHbIX c|)parMeHTOB. 



feHeTHHecKHM aHa/iHsaTop GenePix 
4000A nosBonneT CHMTbiBaTb mh- 
<t>opMai4MK) c AHK 
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Teopkia 

(DaiijiOBbie CMcreMbi 

B Ae^lOBOM >KM 3 HM BC 6 npOMCXOAMT yAMBMTe;ibHblM o 6 pa 30 M XaOTMHHO. 

CiMKepbi TepfltoTCfl, nucbMa He aoxoajit, a KOHTopa, BonpexM pacnpo- 
crpaHeHHOMy 3 a 6 ;iy>KAeHM[o, y>Ke He nmuei, a nbiTaeiCB npoHmarb 
HanMcaHHoe panee. McnpaBHO pa 6 oTatoT To;ibKO 4 )aki;ioBbie CHCieMbi, 

Ha HeM H Aep>KMTCfl Aa^eKO He HAea;ibHbm, ho Ma;ioMa;ibCKMM nop^i- 
AOK Ha HaUJMX >KeCTKMX AMCKax. 


\ 

* 


ocme/iM MHc|DopMauMM cnoco6Hbi 
jiMiub xpaHMTb, sanMCbiBaib mvi chm- 
Tbieaib 6nTbi AaHHbix ms onpeAe/ieH- 
Hbix ceKTopoB, a sa Aociyn k MHc|3opMauMM 
OTBenaei mmchho cfiaM/iOBa^i CMcieMa. SioMy 
lepMMHy M0>KH0 A3Tb HecKO/ibKO onpeAe/ie- 
HMM, Ka>KAOe MS KOTOpbIX 6yA6T BepHbIM. 
OaM/iOBa^i CMCieMa — nop^iAOK opraHMsauMM 
M XpaHeHM51 MHC|DOpMaUMM Ha >KeCTKOM AHCKe 
M/iM ApyrMx HOCMTe/i5ix, nporpaMMHbie a;iro- 
pMTMbi OC A^^ ynpaB/ieHM5i a^hhom cipyKiy- 
POM OpraHMSaUMM MHCflOpMaUMM M, HaKOHeU, 
Ha 6biTOBOM ypoBHe sto coBOKynnocib Bcex 
cfiaM/iOB M nanoK na ahck6. 

OaM/iOBa5i CMCTCMa nosBo;i5ieT onepMpo- 
Baib He Hy/i5iMM m eAMHMuaMM, a 6o;iee noH5iT- 
HbiMM o6'beKTaMM — cfiaM/iaMM. PaAM yAo6ci- 
Ba no/ibsoBaie/ieM (nporpaMMe KOMcfiopTHee 
pa6oTaib c hmc/iobbimm MHAeKcaMM, ho npo- 


rpaMMbi, KaK MsaecTHO, nMiuyic^i /ifOAbMM) 

B pa6oie c cfiaM/iaMM Mcno/ibsyfoic^i mx cmm- 
BO/lbHbie MAeHTMC|3MKaTOpbl — MM6Ha. Co- 
Aep>KMMoe >Ke c|DaM;iOB (0 m 1) sanMcano b 
K/iaciepbi (mx pasMep KpaieH 512 6aMi) — 
Me/ibHaMiuMe nacTMUbi AaHHbix, KoiopbiMM 
onepMpyei cfiaM/iOBa^i CMCieMa. opra- 
HMSaUMM MHCflOpMaUMM KpOM6 MM6HM cfiaM/ia 
Mcno/ibsyK)TC5i TaK>Ke Kaia/iorM, KaK HeKa^i 
a6cTpaKUM5i, nosBo;i5iK)iAa5i rpynnMpoBaib 
MX no onpeAe/ieHHOMy KpMiepMfo. Flo cyiM, 
Kaia/ior — sto c|DaM;i, coAep>KaiAMM MHcfiop- 
MauMfo 0 B/io>KeHHbix B Hero o6-beKTax. 

BC51 MHC|DOpMaUM51 0 CfiaM/iaX XpaHMTC51 B 
Ta6;iMAe, KOTopa^i nosBO/i^iei accouMMpoBaib 
HMC/lOBbie MAeHTMCf)MKaTOpbl cfiaM/lOB M AOHO/l- 
HMTe/ibHyfo MHcfiopMauMK) 0 HMx (ABia MSMene- 
HM51, npaBa Aociyna, mm 5 i m t. a-) c nenocpeA- 
CTBeHHbiM coAep>KMMbiM, pacno/io>KeHHbiM B 


ApyroM o6;iacTM pasAe;ia. PasAe;i — sto 
onpeAe/ieHHa^i o6;iacTb ahcks, cosAanna^i 
BO BpeM5i onepauMM ero pasMOTKM. Ka>KAbiM 
pasAe/i coAep>KMT oamh (peAKO necKO/ibKo) 
0TC|30pMaTMp0BaHHblM TOM — HSCTb paSAC/ia 
CO CBOeM cfiaM/lOBOM CMCTOMOM, Ja6j]\A[\e\A 
cfiaM/iOB M o6;iacTbK) a^hhux. 

B Hana/ie ahcks naxoAMTC^i oco6a5i o6- 
jiacTb — MBR (Master Boot Record), coAep- 
>KaiAa5i nporpaMMHyfo /lorMKy, KOTopa^i ne- 
o6xoAMMa BIOS a^^ sarpysKM CMCTOMbi c 
>KecTKoro AHCKa. Ta6/iMAa pasAe/iOB (parti- 
tion table) TaK>Ke pacno;io>KeHa b nana/ie 
AMCKa, ee saAana — xpaHMTb MHcfiopMauMK) 

0 pasAe/iax: nana/io pasAe;ia, ero A-nMHa, 

KaKOM pasAe/i 5iB/i5ieTC5i sarpysoHHbiM. Ha 
sarpysoHHOM pasAe/ie pacno/io>KeH sarpy- 
soHHbiM ceKTop (boot sector), xpan^uAMM 
nporpaMMy CTapTa onepauMOHHOM CMCTOMbi. » 
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» TaKOBa B o6mnx nepiax cMcieMa opraHM- 
sauMM MHc|DopMauMM OT K/iaciepoB AO pasAe- 
;iOB AHCKa. CoBpeMeHHbie c|DaM;iOBbie CMcie- 
Mbi, KpoMe HenocpeACTBeHHo xpaHeHH5i m 
M 3MeHeHM51 c|DaM;iOB, C/ieA^IT 3a COXpaHHOCTbfO 
cipyKTypbi ASHHbix M KoppeKTHOCTbfo cfiaM/io- 
Bbix onepauMM, no3Bo;i5iK)T iuMc|DpoBaTb m 
OKMM aib MHC|DOpMaUMK), OnTMMM3HpyK)T nOMCK 
M copiMpoBKy o6-beKTOB, a TaK>Ke npeA/iarafoi 
MHO>KeCTBO APyrMX CepBMCHbIX c|DyHKUMM. 

CMCTeMHblM noAXOA 

FAT12/16/32 

OaM/iOBbie CMCieMbi npom/iM oneMb ao/ithm, no 
KOMnbfoiepHbiM MepKaM, nyib, yc/io>KH5i5icb na- 
pa/i/ie/ibHo c pa3BMTneM onepauMOHHbix cmct6m 
M annapaiHoro o6ecneHeHH5i KOMnbfoiepoB. 

TaK, Mcno;ib3yeMa5i b MS DOS 1.0 (1981 toa) FAT 
{]Aj\v\ FAT12) M3HaHa;ibHO npeAHa3HaHa;iacb a/i^ 


pa60Tbl C rM6KMMM AHCKaMM. Cbo 6 Ha3BaHHe 
OHa no/iyHM/ia ot HanMeHOBaHM5i Ta6/inAbi paa- 
MeiAeHM5i c|DaM;iOB — File ALLocation Table. 
B/iaroAap5i 12-6 mthom aApecauMM m miaciepy 
B 4 KbaMT OHa noAAop>KMBa;ia pa3Ae;ibi ao 
16 M6aMT. B ue/iOM >Ke 3 to 6bma npocia^i cfiaM- 
;iOBa5i CMcieMa, o6ecneHHBaBiua5i ocHOBHbie 
c|DyHKUMM: MMeHa b cfiopMaTe 8.3, Kaia/iorM, ai- 
pn6yT cf)aM;ia, BpeM5i co3AaHH5i (n3MeHeHM5i). 

Hyib no3>Ke c Ao6aB/ieHneM 16-6 mthom aA- 
pecauMM M MaKCMMa/ibHoro pasMepa K/iaciepa 
B 32 KbaMT no5iBn;iacb FAT16, noAAop>KMBaB- 
ma5i pa3Ae;ibi ao 2 FbaMi. B nepBOM BepcMM 
Windows 95 6bma pea;iM30BaHa noAAop>KKa 
A/lMHHbIX MM6H cfiaM/lOB (aO 255 CMMBO/IOB) M 
coxpaHeHMe perMcipa cmmbo/iob b HaaBaHMM. 
3ia MOAMc|DMKaAM5i no/iyHM/ia Ha3BaHne VFAT. 

B Windows 95 0SR2 no5iBn;iacb cfiaM/iOBa^i 
CMcieMa, KOTopyfo m ceMnac mo>kho BCTpeimb 

C H I 


Ha MHorMX AOMaiuHMx KOMnbfoiepax (b ocfiMcax 
Bce-iaKM bo/ibiue Aywafoi o coxpaHHociM Aan- 
Hbix), — FAT32. B Ae;i5ix obpaiHOM coBMecTMMO- 
CTM B H6M bbl/lM BBeAOHbl HeSHaHMTe/lbHbie M3- 
MeHeHM5i no cpaBHeHMfo c VFAT. 32-6nTHa5i 
aApecauM5i TeopeiMHecKM no3Bo;i5i;ia paboiaib 
c pa3Ae;iaMM ao 2 Tbani. KopneBOM Kaia/ior 
(nanoMHHM, hto Kaia/ior — 3 to, no cyiM, c|DaM;i 
C MAeHTMC|DMKaTOpaMM B/10>KeHHblX cfiaM/lOB M 
nanoK) lenepb He pacno/iara;iC5i b onpeAe/ien- 
HOM Mecie, a npeACiaB/i^i/i co6om obbinnyfo ue- 
noHKy KJiacTepoB. TaKMM obpaaoM, 6bmo ch5ito 
ciapoe orpaHMHeHMe na KO/iMHeciBO 3/ieMeHioB 
B Kopne. 3arpy30HHbiM ceKTop pa3Ae;ia Ayb/in- 
poBa/iC5i OTKaaoycTOMHM BOOTH. B FAT32 6bi- 
;iM BHeceHbi eme neKoiopbie san/iaiKM, Koe-KaK 
nOAT51HyBlUMe XapaKiepMCTHKM CfiaM/lOBOM CMC- 
leMbi AO Hy>KA CBoero BpeMOHM. Flo b ue/iOM sto 
6bma Bce la >Ke FAT f\ni\ MS DOS 1.0. » 
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TECHNOLOGIES 


xpaHeHMe flaHHbix 



□poiAecc sarpysKM OC Ha npMMepe 
NT-CMCTeM (Windows NT/ 2000 /XP) 



KoHConbHbie cpoACTea Windows 
fsutil fsinfo noAPoOHO paccKamyT 
o BameH <|>aM/i 0 B 0 M cucTeivie 



Oan/i B NTFS MO>KeT cocTonTb h 3 
HOCKOnbKHX nOTOKOB, coAep>KaiMHx 
AaHHbie npHno>KeHMn 


» flOA SHOKOM NT 

OaM/ioea^i CMCieMa NTFS (New Technology 
File System) 6bi/ia pa3pa6oiaHa eme f\j\s\ 
Windows NT 3.1, OAHaKO ona AO/iro naxoAM- 
jiacb B leHM MeMHcipMMa npomeAUieM ano- 
XM — FAT, KOTopoM Microsoft b Ka>KA0M 
HOBOM BepcMM «noAKpaiuMBa;ia cf)acaA» 

A/151 C00TBeTCTBM51 SanpOCBM BpOMeHM. Oc- 
HOBHbiM HeAOCTaiKOM NTFS 6bi/ia 6o/ibiua5i 
Tpe6oBaTe/ibHocTb k cMcieMHbiM pecypcaM: 
KOMObfoiepbi npocTO He Mor/in MSB/ienb npe- 
MMymecTB M3 NTFS, 3aio 3aMeA/ieHMe pa6o- 
Tbi 6bi/io 3aMeiH0 HeBoopy/KeHHbiM r/ia30M. 

ripo 6 ;ieMa HeAOCTaiKa BbiHMc/iMie/ibHOM 
MOiAHOCTM npoueccopa m o 6 -beMa onepaiMB- 
HOM naM/iTM pema/iacb cana co 6 om, m c 
Windows NT 4.0 Hana/ic/i noxoA NTFS Ha 
no/ibsoBaie/ibCKMe KOMObfoiepbi. Windows 


2000 BHOApM/ia NTFS3 b KanecTBe ochobhom 
M peKOMOHAyeMOM c|DaM;iOBOM CMCieMbl KaK 
B pa6oHMe, Tax m b AOMaiuHMe cMcieMbi. Fla 
AaHHbiM MOMeHT NTFS3.1 (ne nyiaMie BepcMfo 
cfiaM/iOBOM CMCieMbl c BepcMeM OC, Aa/iee npo- 
CTO NTFS) /iB/i/ieic/i caMOM pacnpocipaHeH- 
HOM cfiaM/iOBOM CMCieMOM, M nony/i/ipHOCTb ee 
He/ib35i onpaBAaib /iMiub MapKeiMHroBOM no- 
/iMTMKOM Microsoft. NTFS — Ha caMOM Ae/ie 
OAHa M3 CaMbIX cfiyHKUMOHa/lbHblX M leXHO/lO- 
TMHHblX cfiaM/lOBblX CMCTOM Ha pblHKO. 

NTFS: npiiHuiinbi 
caMOopraHMsauMM 

NTFS noAAep/KMBaei A/iHHHbie MMena (255 
CMMBO/IOB, perMCip B Ha3BaHMM coxpaH/ieic/i, 
HO He paa/iMHaeic/i), leopeiMnecKM paaMep 
cfiaM/ia orpaHMHeH 16 3K3a6aMiaMM, na npax- 


TMKe caMa/i coapeMenna/i OC Windows 2003 
orpaHMHMBaei pasMep cfiaM/ia 16 T6aMi, a 
Be/iMHMHy pa3Ae;ia — 256 T6aMi. 06-beM 
K/iaciepa BapbMpyeic/i oi 512 6aMi m ao 
64 K6aMT, no3BO/i5i5i no/ibaoBaie/ifo caMOCio- 
/iie/ibHo Bbi6Mpaib Me>KAy skohommom Mecia 
Ha AHCKe M cKopocTbfo pa6oibi; ciaHAapiHbiM 
3HaneHMeM /iB/i/ieic/i 4 K6aMi. 

Tom NTFS coctomt m3 MFT (Master File 
Table) — r/iaBHOM lab/iMUbi, coAep/KameM 
Kaia/ior cfiaM/iOB m npocipancTBO f\j\s\ mx 
xpaneHM/i. MFT TO>Ke /iB/i/ieic/i cfiaM/iOM, 

M B nepBOM 3anMCM onMCbiBaei caMy ce6/i, 
Bcero >Ke b lab/iMue cfiaM/iOB NTFS nepBbie 
16 sanMceM /iB/i/noic/i c/iy>Ke6HbiMM, a c 
ceMHaAUaioM aanMCM m Aa/iee mact onMca- 
HMe npoHMx cfiaM/ioB TOMa. fl/151 6o/ibiueM oi- 
KaaoycTOMHMBOCTM cneuMcfiMKauMeM npeAyc- » 



Bbi6op Luara MOAe/iM 

K onepauMHM no oniMiviMsauMM mo>kho oiHec- 
TM He TO/ibKO Aect>parivieHTauMK), ho m Msivie- 
H6HMe pasMepa K/iaciepa. IKeciKMe auckm 
xpaHHT AaHHbie ceKiopaiviM no 512 6aMi, 
a c|)aMnoBaH CMCieivia — b bma 6 ctiparivieH- 
TOB, KnaciepoB pasMepoM oi 512 6aMi m ao 
64 KOaMT (pasMep BcerAa KpaieH 512 6aMi). 
HeM Oo/ibLue pasiviep fcnaciepa — leM 6o/ib- 
Lue npoMSBOAMie/ibHOCTb (fiaPmoBOM CMCieMbi, 

HO BospaciaiOT m noiepM Mecia na AncKe. 
rioiepn npoMCxoAMi Ms-sa loro, hio Ma- 
neHbKMe cfiaM/ibi b ^kdOom c/iynae saHMMaioi 
He Menee OAHoro K/iaciepa. FlanpMMep, 

(fiaM/i oOteMOM 2 kObmi npM pasMepe 
K/iaciepa b 32 kObmi npMBeAOi k noiepe 
30 kObmi Mecia na AncKe. C APyroM cio- 
poHbi, npM yae/iMHeHMM pasMepa K/iaciepa 
Bospaciaei npoMSBOAMie/ibHocib onepauMM 
HieHMH M sanMCM (OHM ocyiAeciB/imoiCH 


K/iaciepaMM). PaccMoipMM (J)aM/i pasMepoM 
8 M6aMi (8192 KOaMi): npM pasMepe rcnac- 
lepa 4 KOaMi oh saMMei 2048 K/iaciepoB 
Ha AncKe, a a/i5i KnaciepoB b 512 6aMi — 
16 384 K/iaciepoB. B MAoa/ibHbix yc/iOBMHx 
K/iaciepbi OAHoro c[)aM/ia pacno/iaraioiCH no- 
c/ieAOBaie/ibHO, a b pea/ibHOCiM ohm Moryi 
6biib paccpeAOioneHbi no BceMy ahcky 
(cfiparMeHiauMH), m paOoia c ibkmm c|)aMnoM 
npoMcxoAMi MeA/iOHHee. 

Mcno/ibsoBaHHbie b npMMepe HMcna He cny- 
HaMHbi: 4 kObmi — ciaHAapiHbiM pasMep 
K/iaciepa iomob NTFS, 512 6aMi — 
pasMep npM KOHBepiMpoBaHMM lOMa FAT32 
B NTFS. YsHaib Mcno/ibsyeMoe na BaiuMx 
pasAO/iax SHaneHMe mo>kho, nanpMMep, ms 
LuiaiHoro Ao4>parMeHiaiopa Windows 
2000/XR hla>KMMie «AHa/iMSMpoBaib» 
Hy>KHoro lOMa m npocMOipMie oinei. 


Hio Ba>KHee — coxpaneHMe Mecia Ha ahckc 
M/ iM CKopocib paOoibi, pemaib, kohchho >Ke, 
lO/lbKO BaM, OAHaKO a/ 151 COBpeMOHHblX >Ke- 
ciKMx ahckob b 160 rOaMi m 6o/iee noiepM 
M3-sa 6o/ibLuoro pasMepa K/iaciepa Hesna- 
HMie/ibHbi. riosiOMy ciOMi noAYMaib o6 yae- 
/iMHOHMM K/iaciepa. fle/iaib sio yMeei, na- 
npMMep, Acronis Disk Director. 

BbiOMpan oniMMa/ibHbiM pasMep K/iaciepa, 
yniMie, hio BCipoeHHoe onaiMe NTFS He 
paOoiaei Ha lOMax c K/iaciepaMM Oo/ibiue 
4 KOaMi. riosiOMy oniMMa/ibHbiM SHaneHM- 
eM a/151 NTFS mo>kho Hasaaib KaK pas mc- 
no/ibsyeMoe no yMO/inaHMio. Ec/im >Ke Bbi 
nepexoAM/iM Ha Windows 2000/XP c 98/ME 
M no/ibsoBa/iMCb npM siom miaiHbiMM 
cpeACiBaMM KOHBepiMpoBaHMH pasAO/ia 
B NTFS, CIOMI Bcepbes noAYMaib o6 yBe/iM- 
HOHMM pasMepa K/iaciepa. 
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» MOipeHbi KonMM MFT m ceKTopa Hana/ibHOM 
sarpysKM. TaKMM o6pasoM, b NTFS, KaK m b 
juo6o\a ApyroM cfiaM/iOBOM CMCieMe, MFT xpa- 
HMT Kaia/ior c|3aM;iOB (nAeHTMc|3MKaTop, saHM- 
MaeMbie K/iaciepbi), coAep>KMMoe >Ke c|DaM- 
;iOB sanMcaHo b K/iaciepbi ahckb. Oamb ms 
MH iepecHbix oco6eHHocT6M — xpaneHMe 
coAep>KMMoro Ma;ieHbKMx cfiaM/iOB (HecKO/ib- 
KO C0T6H 6aMT) np51MO B MFT — n03B0/15ieT 
SHaHMie/ibHo onTMMMSMpoBaib pa6oiy c hm- 
MM M He CKasbiBaeTC5i Ha pasMepax caMOM 
Ta6/iMAbi, laK KaK AaHHbie nMiuyic^i /iMiub 
B TOM c/iynae, ec/iM b sanMCM MFT a^i^ hmx 
ecTb Heo6xoAMMoe npocipaHciBO (oAHa 
sanMCb MFT saHMMaei 1 K6aMi). FlopMa;ib- 
Hbie >Ke c|DaM;ibi pacno/io>KeHbi b K/iaciepax 
o6/iacTM AaHHbixTOMa NTFS. FlpM stom 
K a>KAbiM c|DaM;i coctomt ms hotokob, TAe 
nepBbiM noTOK — coAep>KMMoe cfiaM/ia, a 
B ocia/ibHbix MO>KeT coAep>KaTbC5i Aono/i- 
HMTe;ibHa51 MHCf)OpMaUM51. 

Kaia/iorM lenepb xpaH5iT chmcok B/io>KeH- 
Hbix s/ieMeHTOB B BMAe 6MHapHoro AepeBa, 

HTO SHaHMie/lbHO yCKOp5ieT nOMCK CfiaM/lOB. 

FleKOTopbie HOBOBB6AeHM5i NTFS HanpaB- 
jieHbi Ha yae/iMHeHMe coBMeciMMOciM co ciaH- 
AapioM POSIX (na h6m ocHOBanbi cfiaM/ioBbie 
CMCieMbi Unix): aTpM6yibi BpeneHM uocnep,- 
Hero Aociyna m MSMeneHM^i c|DaM;ia, >KecTKMe 
CCbl/lKM (c|DaKTMHeCKM ABa MM6HM OAHOrO C|DaM- 
J\a), CMMBO/lMHeCKMe CCbl/lKM (HaCT05UAee MM51 
OCTaeTC51 HeMSMeHHbIM, a CMMBO/lMHeCKa^l 
ccbi/iKa nosBo;i5ieT AaBaib «nceBAOHMMbi»). 

Fle;ib 35 i 060 MTM BHMMaHMeM m caMbie Msae- 
CTHbie HOBOBBeA6HM51 NTFS — OKaiMe M lUMCf)- 
poBaHMe. 06e cfiynKUMM no/iHOCTbfo npoapan- 
Hbi no/ibsoBaie/ieM, Heo 6 xoAMMO /iMiub 
yciaHOBMTb cooTBeiCTByfoiAMe aTpM6yibi b 
CBOMCTBax cfiaM/ioB M nanoK, Bce ocia/ibHbie 
onepauMM Windows 6 yAei Bbino;iH 5 iTb no Mepe 
Heo 6 xoAMMOCTM, no/ibsoBaie/ib >Ke npM stom 
HMH ero He saMeTMT. NTFS o 6 ecneHMBaeT moia- 
Hyfo M c;io>KHyK) CMCTeMy pacnpeAe;ieHM5i 
npaB AOCTyna k cfiaM/iaM m nanKaM. 

rio>Ka;iyM, Unix c ee RWX (Read, Write, 
Execute) ao/dkho 6biTb ctbiaho. KoHenno, stm 
napaMeTpbi KOHTpo/iMpyfOTC^i /iMiub onepauMOH- 
HOM CMCTeMOM, TO ecTb MX MO>KHO 060MTM, no/iy- 
HMB AOCTyn K cf)aM;iaM ms ApyroM OC, HanpMMep 
Linux, C B03M0>KH0CTbK) HTeHM51 TOMOB NTFS. 
BnpoHeM, OT SToro odesonacMT NTFS-iuMc|)poBaHMe. 

K TOMy >Ke AHCKOBbie kbotbi nosBo;i5iK)T ycTa- 
HaB/iMBaTb o6'beM AOCTynHoro no/ib30BaTe;i5iM 
CBo6oAHoro MecTa Ha ahcko. 

Oaho ms Ba>KHeMiuMX npeMMymecTB NTFS — 
>KypHa;iMpyeMOCTb: NTFS o6;iaAaeT bbicokom 


OTKaSOyCTOMHMBOCTbfO M Cn0C06Ha CaM0CT051- 
Te/lbHO MCnpaB/151Tb 6o/lblUMHCTBO BOSHMKafO- 
lAMX oium 6 ok. SaiAMTa ocHOBana Ha npMHUMne 
TpaHsaKUMM. /lfo6a5i onepauM5i, MSMeH^ifoma^i 
AaHHbie Ha ahcko, paccMaTpMBaeTC5i KaK Tpan- 
saKUM5i, TO ecTb TaKa5i noc/ieAOBaTe/ibHocTb 
A6MCTBMM, KOTopa5i MO>KeT M/iM npoMTM ycneiu- 
Ho, M/iM He npoMTM BOo6iAe. flaHHbie o npeA- 
CT05UAMX A6MCTBM51X SaHOC51TC51 B >KypHa;i 

TpaHsaKUMM, M B c/iyHae oium 6 ok CMCTeMa 
OTMeH5ieT Bce MSMeneHM^i. FlosTOMy ;iK)6bie 
npoMe>KyTOHHbie pesy/ibTaTbi, npeBaTbie napy- 
lUeHMeM cfiaM/lOBOM CMCTeMbI, HeB03M0>KHbl. 
>KypHa;iMpyeMOCTb, k co>Ka;ieHMK), He saiAM- 
maeT OT HeKanecTBeHHoro >Ke;ie3a m ne y6e- 
peraeT no/ibsoBaTe/ibCKMe AaHHbie b sKCTpen- 
Hbix CMTyauM5ix (BnponeM, tbkom ue/iM m ne 
CTaBMTC5i), HO 6es npo6/ieM cnpaBMTC5i c no- 
BCeAHOBHblMM OlUM6KaMM M COXpaHMT Ue/IOCT- 
HOCTb cfiaM/lOBOM CMCTOMbl. 

flyrb K rapMOHMH 
flpoBepKa amcko 
M AG<t>PCirMeHTaAMfi 

>KypHa;iMpyeMa5i cfiaM/iOBa^i CMCTOMa NTFS 
Tpe6yeT ot no;ib30BaTe;i5i HesnaHMTe/ibHoro 
«yxoAa», HO Bce >Ke Tpe6yeT. rioAAep>KaHMe 
B pa6oneM cocto 5 ihmm FAT32 aKTya/ibHO, tbk 
K aK OHa cM/ibHo CTpaAaeT ot cfiparMeHTauMM 
M oium 6 ok Ha AUCKe. l/lTaK, paCCMOTpMM 
BCTpoeHHbie B CMCTeMy CpeACTBa M CTOpOH- 
HMeyTM/iMTbi AecfiparMeHTauMM m npoBepKM 
AMCKa FAT32 m/im NTFS. 

FAT32, B OT/iMHMe ot NTFS, — Menee saiAM- 
meHHa^i OT c6oeB cfiaM/ioBa^i cmctomb, KOTopyio 
Heo6xoAMMO nepMOAMHecKM npoBep^iTb Ha na- 
jiMHMe oium 6 ok. 3a npoaepKy m ycTpaneHMe ne- 
cooTBeTCTBMM B ee CTpyKType b Windows 98/ME 
OTBenaeT Scandisk, b Windows 2000/XP 
(stm CMCTeMbI MoryT pa6oTaTb m c FAT32, m c 
NTFS) — CFIKDSK. CpeAM CTopoHHMxyTM/iMT 
MO>KHO HasBaTb DiskFixer m 3 naKeTa Ontrack 
Fix-It Utilities 2000 m SHaMeHMTyio Disk Doctor, 
BxoA^UAyK) B Norton System Works 2005. 

1 /Im 5 i Ontrack, kohchho. He TaK lUMpoKO ms- 
BecTHo KaK Norton, ho Bce >Ke snaKOMO mho- 
TMM no saMenaTe/ibHOM nporpaMMe a^^ boc- 
CTaHOB/ieHM5i AaHHbix EasyRecovery m ApyrMM 
CpeACTBaM pa60Tbl C CfiaM/lOBblMM CMCTOMaMM. 

DiskFixer — nporpaMMa, npoBep^uoma^i 
CTpyKTypy cfiaM/lOBOM CMCTeMbI m cflMSMHeCKyK) 
noBepxHOCTb AHCKa. Ona MHcfiopMMpyeT no/ib- 
30BaTe/151 060 Bcex CBOMX A6MCTBM51X M BblBO- 
AMT MHC|DOpMaTMBHyK) KapTy npOBepKM AHCKa. 

0 Norton Disk Doctor c/io>kho CKasaTb 
HTO-TO HOBOe, UBKOT SHBKOM npaKTMHOCKM 


Ka>KAOMy no/ibsoBaTe/iK), m BepcM5i 2005, 
Ka>KeTC5i, He npMHec/ia HMHero hoboto — 

STO no-npe>KHeMy xopomee cpeACTBO npo- 
BepKM AHCKa CO BCeMM Heo 6 xOAMMblM Cf)yHK- 
AM51MM. B o 6 meM >Ke Norton Utilities CAaeT 
CBOM nOSMAMM M3-Sa KOHKypeHAMM CO 
BCTpoeHHbiMM yTM/iMTBMM Windows 2000 M 
XP. K TOMy >Ke yTM/iMTy y>Ke He;ib 35 i npMo 6 - 
pecTM OTAe/ibHo, OHa nocTaB/i5ieTC5i to/ibko 
B cocTaBe Norton SystemWorks. 

FlepeMAeM k bbiboabm. Ec/im bbi no/ibsye- 
Tecb Windows 98, to MO>KeTe noAyMaTb 0 saMe- 
He lUTaTHoro Scandisk peiueHM5iMM, o6ecneHM- 
BaioiAMMM 6o;iee bbicokmo ypoaenb yAo6cTBa m 

CKOpOCTb pa60Tbl. Bo/lblUMHCTBy >Ke MS HaC HOT 

CMbic/ia hto-;im 6 o Bbi6MpaTb — CFIKDSK ms » 


AMCKOBbie yTMniiTbi 


Acronis Disk Director Suite 9.0 
(BK/iiOHaeT Acronis OS Seiector) 


CaMT nporpaiviMbi ► www.acronis.ru 

yisbiK MHTepcj)eMca ► pyccKMM 

OnepaMMOHHan CMCTeivia ► Windows 9x/ME/ 
NT/2k/XP/2003 


(b tom HMC/ie M cepeepHbie eepcMM) 

yc/iOBMfl pacnpocTpaHeHMB ► demo 

Ueua ► 499 py6. 


Norton Partition Magic 8.0 


CaMT nporpaMMbi ► www.symantec. 

com 

JlSbIK MHTepcj)eMCa ► aHr;iMMCKMM 

OnepaMMOHHaa CMCTeMa ► Windows 9x/ME/ 

NT/2k/XP 


yc/iOBMB pacnpocTpaHeHMB ► commerciai 
UeHa ► $69,95 


Norton SystemWorks 2005 
(BKniOHaeT naKOT Norton Utiiities) 


CaMT nporpaMMbi ► www.symantec. 

com 

JlsbiK MHTepctieMca ► aHr;iMMCKMM 

OnepaMMOHHan CMCTOMa ► Windows 9x/ME/ 

NT/2k/XP 


yc;iOBMB pacnpocTpaHeHMB ► commerciai 

UeHa ► $69,95 


O&O Defrag Professionai Edition 8 


CaMT nporpaMMbi ► 

JlsbiK MHTepctieMca ► 

OnepaMMOHHan CMCTOMa ► 

yC/lOBMB paCnpOCTpaHeHMB ► 

UeHa ► 


www.oo- 

software.com 

aHr;iMMCKMM 

Windows NT/ 
2k/XP 
triaiware 
$44,95 


Ontrack Fix-it Utiiities 2000 


CaMT nporpaMMbi ► 

JlsbiK MHTepc|)eMca ► 

OnepaMMOHHan CMCTOMa ► 

yC/lOBMB paCnpOCTpaHeHMB ► 

UeHa ► 


www.ontrack.com 

aHr;iMMCKMM 

Windows 9x/ 
ME/NT/2k 
commerciai 

HeT AaHHbix 
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TECHNOLOGIES 


xpaHeHMe flaHHbix 





» Windows 2000/XP KanecTBeMHO m «6es /imuHe- 
ro iuyMa» cnpaB/i5ieTC5i co cboom saABHen npM 
pa6oie KaK c FAT32, laK m c NTFS. 

B cc|Depe AecfiparMeHTaTopoB Ha6/iK)AaeT- 
C51 cxo>Ka5i CMTyauM5i. TaK, npoMSBOAme/ib- 
HOCTb FAT32 CM/ibHO CTpaAaei npM 6o;ibiuoM 
cfiparMeHTauMM TOMa (cf)parMeHTauM5i — co- 
CT05iHMe cfiaM/iOBOM cMcieMbi, KorAa K/iacie- 
pbi OAHoro c|DaM;ia sanMcaHbi Ha ahcko ho 
noc/ieAGBaie/ibHo, a pacKMAaHbi no bcom 
noBepxHOCTM TOMa; Aec|DparMeHTauM5i >Ke — 
npouecc ynop5iAOHMBaHM5i K/iaciepoB), 

B TO BpeM5i KaK NTFS HenyBCTBHTe/ibHa 
K cfiparMeHTauMM. Bo/iee Toro, ecTb MHOHMe, 
HTO Aec|3parMeHTauM5i (TOHHee a/iropnTMbi 
nporpaMM-Aec|3parMeHTaTopoB) NTFS — 
npouecc HeHy>KHbm m Aa>Ke BpeAHbm 
(OAHO M3 HMX ony6/iMKOBaHO no aApecy 
www.ixbt.com/storage/ntfs.htmL). 

C/ieAyK)iAMM 3/io6oAHeBHbiM Bonpoc — 
HeobxOAMMOCTb npMMeHeHM51 CTOpOHHMX 
yTM/iMT. B KOMn/ieKTe c Windows 98 nocTaB- 


;i 5 ieTC 5 i AeMCTBMTe/ibHo He caMbiM yAaHHbiM 
AecfiparMeHTaTop — MeA/ieHHbiM m He 3 c| 3 c|DeK- 
TMBHblM. rio;ib 30 BaTe;i 51 M 3 T 0 M CMCTeMbI CTO- 
MT noAyMaTb o 6 Mcno;ib 30 BaHMM, nanpMMep, 
Norton Speed Disk. CnacT/iMBbie o 6 ;iaAaTe;iM 
Windows 2000 m XP MoryT Mcno;ib 30 BaTb 
BCTpoeHHbiM Disk Defragmenter. FleobxoAM- 
MbiM Ha 6 op c| 3 yHKAMM B HeM npMcyTCTByeT: 
KapTa AHCKa, CTaTMCTMKa c|DparMeHTauMM 
cfiaM/iOB M nanoK \ a , cobcTBenno, bo 3 mo>k- 
HocTb MX AecfiparMeHTMpoBaTb. 

CTOpOHHMe yTM/lMTbl, B CBOfO OHepeAb, Aa- 
fOT no;ib 30 BaTe;i 5 iM «npocTpaHCTBO Ma- 
HeBpa». Norton Speed Disk no 3 BO/i 5 ieT nepe- 
MemaTb OTAe/ibHbie cfiaM/ibi k Hana/iy A^CKa, 
HTo 6 bi ycKopMTb K HMM AOCTyn, DefragPLus 
yMeeT AecfiparMeHTMpoBaTb swap-cfiaM/i m 
cfiaM/ibi peecTpa. OTAe/ibHoro ynoMMHaHM 5 i 
3 ac;iy>KMBaeT nporpaMMa O&O Defrag. Ona 
npeA/iaraeT paa/iMHHbie CTpaTerMM Aecfipar- 
MeHTaUMM cfiaM/lOBOM CMCTeMbI (a /151 paboHMx 
CTaHAMM, a /151 cepBepoB, c ue/ibfo npeKpame- 


HM51 noc/ieAyioneM cfiparMeHTauMM TOMa m 
T. A-)' noApobHeMiuyio MHcfiopMauMK) o to- 
Max M MX C0CT051HMM, OHeHb yAo6Hyio KapTy 
AMCKa M reHepauMfo OTHeTOB. 

Hto Bbi6paTb, lUTaTHyK) yTM/iMTy m/im 6o- 
/lee MOiAHoe cpeACTBO? FlaAO /im Aecfipar- 
MeHTMpOBaTb NTFS M «6MTbC51 C BeTp/lHbIMM 
Me/lbHMAaMM» M/IM OCTaBMTb BCe, KaK eCTb? 

Fla Bce 3TM Bonpocbi Ka>KAbiM m 3 Hac AO/i>KeH 
OTBeTMTb CaM0CT051Te/lbH0. 

KOHBepTMpOBaHMe 
CJ10)KHblX CMCreM 

Bbime Mbi y>Ke o6cy>KAa/iM AOCTOMHCTBa m 
H eAOCTaTKM cfiaM/ioBbix cMCTeM a/151 Windows, 

M, B03M0/KH0, y KOTO-TO B03HMK/10 >Ke/iaHMe 
CMeHMTb FAT32 Ha NTFS. FlepBoe, hto npMxo- 
AMT Ha yM, — OTCflOpMaTMpOBaTb AHCK 3aHO- 
BO. Flo noTep5i bcom MHcfiopMauMM HeAonyc- 
TMMa a/ 151 6o/ibiuMHCTBa no/1 b30BaTe/ieM, ab 
M nepeycTanaB/iMBaTb onepauMOHnyio cmcto- 
My 3axoHeTC5i ab/ioko He Ka>KAOMy. » 



EyAyiMee ynop^iAOMeHHbix MOAe/ieM 


KoHuenAM/i TpanaaKUMM, Mcno/ib 3 yeMa 5 i b 
NTFS a /151 aaiAMTbi ue/iocTHOCTM c| 3 aM/iOBOM 
CMCTeMbI, saMMCTBOBaHa M 3 CMCTeM ynpaB/ie- 
HM 51 6 a 3 aMM ABHHbix (CYBfl). l/l, cyA 5 i no Bce- 
My, 3 TO /iMiub nepBa 5 i /lacTOHKa cpaiAMBaHM/i 
cfiaM/ioBbix CMCTeM M CYBfl B eAMHoe ue/ioe. 
POCT o 6 -beMa UMCjDpOBOM MHCflOpMaUMM paHO 
M/iM no 3 AHO BbmyAMT nepeMTM ot nanoK m 
cfiaM/ioB K 6 o/iee tm 6 kom m coBepmeHHOM 
cxeMe opraHM 3 auMM. Y>Ke ceMnac b Kopno- 
paTMBHOM CeKTOpe 3 Ty po/lb MCnO/lH 51 K)T 
6 a 3 bi ABHHbix, Ha no/ib 30 BaTe/ibCKMx >Ke 
KOMHbioTepax 3 aMeTH 0 pacnpocTpaneHMe 
CMCTeM /lOKa/ibHoro noMCKa (GoogLe 
Desktop Search, Copernic DS...) no cfiaM/iaM, 


3/ieKTpoHHOM noHTO no/1 b30BaTe/i5i, noce- 
meHHbiM Be6-CTpaHMuaM. 

PeiuMTb 3aABHy 6o/iee tm 6 kom opraHMsauMM 
MHCflOpMaUMM B351/iacb M MicrOSOft B CBOeM 
HOBOM CfiaM/lOBOM CMCTOMO (ec/iM Boo6iAe B 
ABHHOM c/iynae yMecTOH 3 tot topmmh) WinFS. 
riepeA WinFS CTaB/iTC5i TpM ocHOBHbie aaABHM: 

► rioMCK MHcfiopMauMM c yHOTOM ee TMna. 
TeKCT, My/lbTMMOAMa — OCObeHHOCTM Bcex 
TMnOB MHCflOpMaUMM AO/DKHbl 6blTb M3BeCTHbl 
WinFS M yHMTbiBaTbC5i. 

► riocTpoeHMe CB5i3eM (oTHomeHMM, rela- 
tions) Me>KAY OTAe/lbHblMM «nopAM51MM» MH- 
(JiopMauMM (cfiaM/iaMM). To ecTb a/i5i Ka>KAoro 
TeKymero cfiaM/ia CMCTOMa 6yAeT noAbMpaTb 


CB 513 aHHbie C HMM c()aM/lbl, AOKyMeHTbl, 3 /ieK- 
TpOHHbie HMCbMa M T. A- 
► 06 pa 6 oTKa AOCTynHOM MHc| 3 opMauMM. WinFS 
no 3 BO/iMT c| 3 M/ibTpoBaTb, pasbMBaTb no KaTero- 
pM/iM, paH)KMpoBaTb (onpeAe/i 5 iTb sHanMMOCTb 
MHcfiopMauMM c|DaM/ia B KOHTeKCTe TeKymeM 3 a- 
ABHM n 0 /lb 30 BaTe/ 15 l) Cj 3 aM/lbl, HTo 6 bl OTCeHb 
/iMiuHee. FlpeAOCTaB /15151 /iMiub HeobxoAMMbie 
AaHHbie, Microsoft HaAeeTC 5 i cHMSMTb «MHcf)op- 
MauMOHHoe nepeyTOM/ieHMe» no/ib 30 BaTe/ieM. 
Fla/iMAO MHTepecHbiM cn/iaa TexHO/iorMM 
cjDaM/ioBbix CMCTeM, CMCTeM ynpaB/ieHM 5 i pe- 
/i/iAMOHHbiMM 6 aaaMM abhhbix m /lOKa/ibHbix 
nOMCKOBbIX TeXHO/lOTMM. 0 CTaeTC 51 /KABTb 
npaKTMHecKOM pea/iM 3 auMM. 
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» HTo6bi CMeHMTb cfiaM/iOByK) CMCieMy 
pasAe/ia m coxpaHMib sanMcaHHyfo Ha h6m 
MH c|DopMauMK), Heo6xoAMMa nporpaMMa- 
KOHBepiep. KaK npaBM/io, npeo6pa30BaHne 
CfiaM/lOBblX CMCT6M 51B/15ieTC51 HeOTteM/ieMOM 
cf)yHKUMeM nporpaMM-MeH6A>KepoB pasAe/iOB 
AMCKa. OAHaKO saMeHaie/ibHa^i bo Bcex oc- 
la/ibHbix OTHOiueHM5ix yiM/iMTa Acronis Disk 
Director Suite yneei Ae/iaib npeo6pa30Ba- 
HMe FAT16 B FAT32 m TO/ibKO. 

B KOHieKCie HameM npo6;ieMbi BbiroAuee 
CMOTpnTC5i MeHeA>Kep pa3Ae;iOB Norton 
Partition Magic, b cociaBe Koioporo ecib 
cpeACTBa KOHBepTnpoBaHM5i Me>KAy FAT16, 
FAT32 M NTFS. Bbi6npaeM pa3Ae/i, Ha>KMMaeM 
«Convert Partition)), c/ieAyeM MHCipyKAkuiM. 

/lfo6onblTHO, HTO A^^ KOHBepTHpOBaHM51 
FAT32 B NTFS Norton PartitionMagic mc- 
no/ibayei ciaHAapTHbie cpeACiBa Windows 
2000/XP, no3TOMy hot CMbic/ia npMo6peTaib 
CTopoHHMe nporpaMMbi, AOCTaioHHO bboctm 
B KOMaHAHOM cipoKo c/ieAyK)iAee: 

r ^ 

convert D: /FS:NTFS /V 

V. ^ > 

Fao D — 6yKBa pa3Ae;ia. 

Bee ocianbHoe CMcieMa CAe/iaei cana. 

K co)KaneHMK), npM nepeaoAe FAT32 b NTFS 
HeB03M0)KH0 3aA3Tb pa3Mep Knaciepa to- 
mb, OH BcerAa ycTanaBnHBaeToi paBHbiM 
512 6aMT, HTO He caMbiM nyHiuMM o6pa30M 
Bnn5ieT Ha npon3BOAMTenbHOCTb. 

FlporpaMMbi-KOHBepTepbi cnoco6Hbi H3- 
MeHMTb cfiaMnoByK) cMCTeMy pasAena 6ea 

nOTepM A3HHblX. OAHaKO c CymeCTBeHHblMM 
OrOBOpKaMM: AOnyCTMM, HeB03M0>KH0 KOH- 
BepTMpoBaTb B FAT16 pa3Ae;i, pasMep koto- 
poro 6onbiue 2 F6aMT, tbk kbk FAT16 He pa- 
6oTaeT c TaKMMM 6onbiuMMM o6‘beMaMn; 
npM CMene NTFS na FAT32 Bce panee ao- 
CTynHbie c|DyHKUMM NTFS m Windows, a 
TaK)Ke AononHMTenbHbie aTpn6yTbi cfiaM- 
noB nponaAyT. HyAec He 6biBaeT. 



ycnoBMfl cocyu^ecTBOBaHiin 

A6confOTHo Ha Ka>KAOM KOMUbfOTepe y>Ke 
ycTanoBnen boot-MeHeA>Kep (TonbKO ne 
Ka>KAbm M3 HMX CKnoHeH BO Becb ronoc 3a- 
5iBn5iTb 0 CBoeM npMcyTCTBMM): ntLdr A/1^ 
Windows 2000/XP, GRUB a^^ FreeBSD m Apy- 
TMe. BcTpoeHHbie MeneA>Kepbi aarpysKM, kbk 
npaBMno, orpaHMHenbi b cfiyHKUMOHanbHoc- 
TM. NT Loader ne 3HaeT m ne xoneT anaTb 
onepauMOHHbix CMCTeM ne ot Microsoft m 
npM ycTanoBKe 6ea nniuHMX BonpocoB nepe- 
HMCbiBaeT 3arpy30HHyfo o6nacTb. 

MeneA>Kepbi aarpysKM Linux- m BSD-cmctom 
BOA yT ce65i UHTennureHTHee. 3arpy3HMKM 
LILO MnM GRUB 6onbiuMHCTBa coBpeMeHHbix 
AMCTpMbyTMBOB onpeAe/i5iK)T B npouecce mh- 
HanMHMe Apyrnx cmctom (b tom 
HM cne M Windows) m npM aarpysKe KOMUbfo- 
Tepa no3Bon5iK)T BbibupaTb Me>KAy hmmm. 

TaKMM o6pa30M, eenn na oahom KOMUbfo- 
Tepe Heo6xoAMMO McnonbsoBaTb necKonbKO 
Windows-CMCTOM, M0>KH0 o6oMTMCb BCTpoeH- 
HbiM 3arpy3HMKOM NT. EcnM bbm Hy>KHa Mynb- 
TM3arpy3Ka Windows m Unix-noAodnoM cmc- 
TOMbi, TO Bce eme npome. B xoAe ycTanoBKM 
nfo6oro 6onee-Menee nonyn^ipHoro A^CTpuby- 
TMB3 ecTb npoueAypa nacTpoMKM aarpysHMKa. 
Bonee Toro, Bce nonyn^ipHbie AMCTpM6yTMBbi 
onpeAe;i5iK)T, ycTanoBnena m Windows, tbk 

KBK COBMeCTMMOCTb C npOAyKTBMM MicrOSOft — 
«cypoBa5i)) (a/151 «k)hmkcomaob))) peanbHocTb 
coBpeMeHHoro KOMUbfOTepnoro MMpa. 

OAHaKO nonurnoTaM, paboTafoiAMM c p,e- 
C5iTKOM-ApyrMM paanMHHbix BepcMM DOS, 
Windows, Linux, BSD, Solaris m t. a- npMAeTC5i 
MCKaTb 6onee MoiAHbm MeneA>Kep aarpyaoK. 
XopoiuMM Bbi6opoM 6yA6T Acronis OS Selector 
M3 naKOTa Acronis Disk Director Suite. 

BHeiuHMM BMA OS Selector opurMHanen: 

He HBAO 6blTb «CeMM H51AeM BO J] 6 y», HT 06 bl 

C H I 



noH5iTb, y Koro nporpaMMMCTbi Acronis yHM- 
nMCb AMaaMHy uHTepcfieMcoB. B o6meM, npo- 
rpaMMa opraHMSOBana yAo6no. Bce nacTpaM- 
BaeTC5i. l/l 3TO B ycnoBM5ix, KOTAa eme hm 
OAHa onepauMOHHa)! CMCTeMa ne 3arpy>KeHa. 

FlporpaMMa noAAep>KMBaeT aarpysKy ao 
CT a onepauMOHHbix CMCTeM, npuneM ne Tonb- 
Ko c nepBMHHoro pa3Ae;ia auckb. TaK>Ke Bbi 
MO)KeTe ycTanaB^MBaTb naponM na aarpyaKy. 

Ka>KAOM onepauMOHHOM CMCTeMbi mo>kho 
CK pbiBaTb onpeAe/ieHHbie paaAenbi ahckb. 
FlecKonbKO CMCTeM na oahom paaAene MoryT 
MMOTb nanKM C OAMHaKOBbIMM MMenaMM, 
KOTopbie Ha3biBafOTC5i cMCTOMHbiMM. Ohm ne- 
peHOC51TC51 Ha CBOe MeCTO, TOnbKO KOTAa 
npoM3BOAMTC5i 3arpy3Ka onepauMOHHOM cmc- 
TOMbi, a Bce ocTanbHoe BpeM5i ohm hbxoa^it- 
C51 B nanKe OS Selector. 

Acronis OS Selector — tm6kmm m cno>K- 
HbiM MHCTpyMeHT A/1^1 npocfieccMOHanoB, pe- 
KOMeHAyeTC5i k McnonbaoaaHMfo nMiub npM 
HacyiAHOM HOoBxOAMMOCTM. BonblUMHCTBO 
>Ke CTaHAapTHbix m Hecno>KHbix aaAan nerKO 
peiuMTb c noMOiAbfo lUTaTHbix aarpysHMKOB 
onepauMOHHbix cmctom. 

I/Itbk, Mbi paccMOTpenM oBiuyfo TeopMfo 
opraHMsauMM cfiaMnoBbix cmctom, MCTopMfo 
A/151 Windows m coBpeMOHHoe cocTO/iHMe b 
3TOM o6nacTM, a TaK>Ke HeKOTopbie npaKTM- 
HecKMe acneKTbi pa6oTbi. FlaAeeMC/i, Bce 3 tm 
CB eAeHM/i 6yAyT He nMiuHMMM, BeAb noHMMa- 
HMe npMHAMnoB pa6oTbi cfiaMnoBbix CMCTeM 
Heo6xoAMMO a/ 151 noHMMaHM/i npo6/ieM xpa- 
HeHM/l MHCflOpMaUMM. A HTO B HaiUe BpeM/l 
MO)KeT 6biTb Ba>KHee? 

■ ■ ■ lOpVlM SeMCKOB 

P SPECIAL N5 10/2005 




24 


TECHNOLOGIES 


MeTOflbi nepeflaHM flaHHbix 


Me>KAy MO/IOTOM 


MHTepc|3eMCbi noAKJiK)qeHM5i HaKonMie/ieM 



10 50 100 150 


K anecTBO nHTepc|DeMCOB nepeAaHM abh- 
HblX, OpMeHTMpOBaHHbIX Ha nOAK/lfOHe- 
HMeyCipOMCTB XpaHeHM51 MHC|DOpMaUMM, 
MMeei Ba>KHeMiuee sHaneHMe cpeAM noTpe6n- 
le/ibCKMx xapaKiepMCTHK Bcex bmaob HaKonn- 
le/ieM. I/Imchho ot aioro KOMnoHeHia saBMcm, 
HaCKO/lbKO 3C|3C|3eKTMBHO CMCT6Ma 6yA6T «o6- 
maTbC51» C yCTpOMCTBOM XpaHeHM51 AaHHbIX. 
fleMCTBHie/lbHO, MO>KHO KyPHTb >KeCTKMM AHCK 
OrpOMHOM eMKOCTM, paCKpyHMBafOlAMMC51 AO He- 
BMAaHHOrO KO/lMHeCTBa o6opOTOB B MMHyiy, M 
T6M He Menee ne saMeimb y/iynmeHHM b pa6o- 
le. KaK npaBM/io, nHTepc|3eMC 5iB/i5ieTC5i caMbiM 
«y3KMM» MecTOM B [\eu\A nepeAaHM AaHHbix, on- 
peAe;i5iK)iAMM cKopocib pa6oibi Been cMcieMbi. 

l/lHTepcf)eMCbl MO>KHO yC/lOBHO pasAe/iMTb 
Ha BHyipeHHMe m BHeiuHMe. floHeMy yc/iOB- 
Ho? HeKOTopbie MHTepc|DeMCbi, nanpMMep 
SCSI, Moryi Mcno/ib30BaTbC5i a-h^i noAK/ifone- 
HM51 KaK BHeiuHMX (BHe Kopnyca CMCieMHoro 
6;iOKa), laK m BHyipeHHMX (anyipM Kopnyca) 
yCipOMCTB. OAHaKO SCSI M0>KH0 CHMiaib mc- 
K/ifoneHMeM m 3 npaBM/i: o6biHHo coaAaie/iM 
MHTepc|DeMca neiKO o6o3HaHafOT rpaHMUbi ero 
npMMeHeHM5i. TaK, nanpMMep, USB BcerAa 6y- 
A6T 51B;i51TbC51 BHeiUHMM, a IDE — BHyipeH- 
HMM. riocKO/ibKy AOMaiuHMe riK ocHameHbi 
HaKonMTe;i5iMM AaHHbix, pacno;io>KeHHbiMM 
BHyipM CMCieMHoro 6/iOKa, ocHOBHoe bhm- 
MaHMe 6yA6T yAe/ieHo MMeHHo BHyipeHHMM 
MHTepc|DeMcaM. Ten He Menee c|3pa3a «HaKO- 
nMie/ib AaHHbix Ao;i>KeH CT05iTb BnyipM kom- 
nbfOTepa» oiniOAb ne 5iB;i5ieTC5i aotmom. Bo 


MHorMx npocfieccMOHa/ibHbix CMCieMax >KecT- 
KMe ahckm, o6-beAMHeHHbie b RAID, pacno/iara- 
I0TC51 B OTAe/ibHbix CTOMKax. KpoMe Toro, ne/ib- 
351 3a6biBaib 0 nony/i5ipHbix cfi/ieiu-ApaMBax, 

B napoAe npocio «c|D;ieiuKax», KOTopbie 5ib- 
/15UOTC51 TMnMHHbIMM BHeiUHMMM yCipOMCTBa- 
MM. TaKMM o6pa30M, BHeiUHMe MHTepc|DeMCbl 
ne Menee Ba>KHbi, no3iOMy Mbi ne 6yA6M oc- 
TaB/151Tb MX 6e3 BHMMaHM51. 

SCSI: peiueHMe 
Ann npoc|>eccMOHaiiOB 

SCSI — ciaHAapTHbiM MHiepcfieMC pj\^\ noAK/iio- 
HeHM51 MHO)KeCTBa pa3/lMHHblXyCTpOMCTB K FIK. 
rioMMMO MHiepecyioiAMX nac naKonMie/ieM c no- 
MOlAbfO SCSI MO)KHO COeAMHMTb KOMnbfOiep CO 
CKaHepoM M/iM npMHiepoM. Boo6me, SCSI — 
OAMH M3 HaM6o/ieeyHMBepca;ibHbix MHTepc|3eM- 
COB. Cor/iacHO ciaiMciMKe, 27% npMo6peiaeMbix 
KOMnbfoiepHbix ycipoMCTB Mcno;ib3yK)T SCSI. 

A66peBMaiypa SCSI paciuMc|DpoBbiBaeTC5i 
KaK SmaLL Computer System Interface («cmc- 
leMHbiM MHiepcfieMC a^^ He6o;ibiuMx KOMnbio- 
TepOB»). ripOM3HOCMTC51 3T0 ipyAHOHMiaeMoe 
coneiaHMe 6yKB KaK «CKa3M», OAHaKO Ha ium- 
poKMx npocTopax l/lniepHeTa mo>kho naMiM m 
A pyrMe aepcMM, nopoM BecbMa BKCipaBaraHT- 
Hbie: MHOTAa hok/iohhmkm 3toto MHTepc|DeMca 
paciuMc|3poBbiBaK)T ero KaK «ceKCM». 

PoMCACHMe SCSI 

B nana/ie 6bi;io... SASI (Shugart Associates 
System Interface). 3 tot npeAiena SCSI 6bi;i 


C03Aan B 1979 roAy KOMnaHMeM Shugart 
Associates. Ee r/iaea A/ian LByrapi, o6me- 
npM3HaHHbiM 3Kcnepi b o6;iacTM lexHO/io- 
TMM XpaHeHM51 MHCflOpMaUMM, B 6yAyiA6M 
B03r;iaBM;i Seagate Technology. He Menee 
M3BecTHa5i Adaptec TaK>Ke ocHOBana co- 
ipyAHMKaMM Shugart Associates. 

floMCTopMHecKMM SCSI o6j]af\aj] BecbMa 

CKpOMHbIMM B03M0)KH0CT51MM; erO OT/lMHa/l 

KpaMHe cKyAHbiM na6op KOMaHA m CMeiuHa5i 
no ceroAH5iiuHMM MepKaM nponycKHa5i cno- 
co6nocTb B 1,5 M6aMT/c. Oaubko SASI cia/i 
nepBOM nonbiTKOM co3AaHM5i yHMBepca/ib- 
Horo MHTepc|DeMca A-n5i nepcona/ibubix 
KOMnbfoiepoB, KOTopa5i BonpeKM ipaAM- 
AMM ne Bbiiu/ia komom: noBMHKa ot Shugart 
Associates 6bi/ia BCTpenena npoMSBOAMie- 
/151MM nepMcfiepMMHbix ycipoMCTB c orpoM- 
HbiM 3Hiy3Ma3M0M. K TOMy >Ke BO BpeMena 
n51TMAK)MM0BblX AHCKOT OMKOCTblO 800 K6aMT 
nponycKHa5i cnoco6nocTb MHTepc|DeMca SASI 
CHMia/iaCb neAOCTM>KMMOM. 

rioBceMecTHOMy pacnpocTpaneHMio ho- 
BMHKM Mema/i oamh nenpM5iTHbiM cfiaKT — 
ona He 6bi/ia oc|3MAMa;ibHbiM ciaHAapioM, 
no3TOMy LUyrapi npM/iara/i Bce ycM/iM5i a-h^i 
M cnpaB/ieHM5i CMiyauMM. B 1981 roAy ero 
CTapaHM5i yBenna/iMCb ycnexoM: ANSI 
(American National Standarts Institute) 
npMH5i;i K paccMOTpeHMfo MHTepc|DeMC SASI. 
foA cnycT5i 6bi/ia cc|3opMMpoBaHa cneuMa/ib- 
na5i rpynna X3T9.2 a^^ pa3pa6oTKM cian- 
Aapia. HaKoneu, b 1986 roAy Bbiiu/ia oc|dm- » 
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M HaKOSa/IbHeM 

B KOMnbtorepHOM Mupe nocpeAHUKH npopecca KOMMynnKapnn nrpaiOT cro/ib 
>Ke Ba>KHyio po;ib, hto m ero HenocpeACTBeHHbie ynacTHUKM. CyieACTBuew aroro 
jiB/ijieTCJi TOT cjjaKT, HTO «npoK;iaAKa» Me>KAy >KecTKi<iM amckom m riK He Menee 
3HaHMMa, H6M Me>KAy KJiaBMaTypOM M MOHMTOpOM. 


Fibre Channel 


ULtra640 


SAS 


SATA 


SCSI 


riponycKHa^i cnocobHocib, Mbani/c 



300 600 IK 2K 4K 8K 


» una;ibHa5i cneunc|3MKauM5i, b KOTopoM m no- 
5iBn;iocb HOBoe HasBaHMe — SCSI. 

Ot SASIkSAS 

CiaHAapi X3. 131-1986, 6o/iee MSBecTHbm kbk 
SCSI-1, npocymecTBOBa/i HeAO/iro — Bcero 
jiMiub ipM roAa. OAHaKO MMeHHo b hom 6bmn 
3a;io>KeHbi Bce ocHOBHbie nepibi nHTepc|DeMca 
SCSI. Oh MMe/i 8-6nTHyK) lUMHy, cnocobHyfo 
paboiaib KaK b cmhxpohhom, tbk m acMHxpoH- 
HOM pe>KMMax. B nepBOM c/iynae CKopocib 
nepeAaHM AaHHbix cocTaB/i5i;ia 5 M6aMi/c, 

BO BTOpOM — TO/lbKO 3,5 M6aMT/c. MaKCH- 
Ma;ibHa5i A-nnHa Ka6e;i5i cociaB/i^i/ia mecib 
MeipoB, HTO 6bmo He6biBa;ibiM AOCTH>KeHMeM; 
r/iaBHbiM KOHKypeHT ciaHAapia — IDE — 
Aa>Ke Hbme cnocobeH nepeAaaaib AaHHbie 
Ha paccT05iHMe ne 6o/iee no/iyMeipa. 

B 1989 roAy bbixoamt c/ieAyK)iAa5i Bepcn5i 
CiaHAapia — SCSI-2, coAep>KaiAa5i onMcaHMe 
AByx noABMAOB HHTepc|DeMca — Fast SCSI m 
W ide SCSI. Flepabm H3 hmx cia/i neobbiKHO- 
BeHHO 6bicip: nponycKHa^i cnocobnocib bo3- 
poc/ia BABoe — AO 10 Mbani/c. Biopon no- 
MMMO 3TOrO yBe/lMHM/l pa3p51AHOCIb lUMHbl 
AaHHbix AO 16 6mt. TaKMM o6pa30M, pea;ibHa5i 
nponycKHa^i cnocobnocib Wide SCSI cociaBM- 
;ia 20 M6aMi/c. K co>Ka;ieHMK), paAM aioro 
npmu/iocb no>KepTBOBaTb a/ihhom Ka6e/i5i — 

B SCSI-2 OHa yMeHbiuM/iacb ao 3 MeipoB. 

CnycT5i eme ipM roAa Bbim/ia ipeib^i Bepcn5i 
CiaHAapia. FlepBOHaHa/ibHoe Ha3BaHne SCSI-3 
BCKope, no MapKeiMHroBbiM coo6pa>KeHM5iM, 


6bi/io M3MeHeH0 Ha Ultra SCSI. Cnoaa yABOM- 
jiacb cKopocib MHTepc|DeMca: ona cociaBM/ia 
20 M6aMi/c 8-6nTHbix «y3KHx» CMCieM 
M 40 M6aMl/c J\J\5\ 16-6nTHblX «lUMpOKMX». 

B 1997 roAy 6bi/io obt^iB/ieHO o C03AaHHM 
onepeAHOM aepcMM ciaHAapia Ultra-2. Oc- 
HOBHOM HOBMHKOM 51BH;iOCb MCn0/lb30BaHMe 
HM3KOBO/lbTHOM AHCt>ct>epeHAMa;ibHOM lUMHbl 

(LVD(S) — Low Voltage Differential Signa- 
ling), 6;iaroAap5i neMy cia/io B03M0>KHbiM 
paAMKa/ibHoe yBe/iMHeHne A/inHbi Ka6e;i5i 
AO 12 MeipoB. ripM 3TOM nponycKHa^i cnoco6- 
Hocib Boapoc/ia ao 80 Mbani/c. 

ripo LVDS Hy>KHO paccKaaaib noApobnee: 
3ia TexHo;iorM5i cennac ncno;ib3yeTC5i npea- 
BbinaMHO lUMpOKO, npHHOM He TO/lbKO B CMC- 
leMax xpaneHM/i AaHHbix. PaabepeMC/i, no- 
HOMy >Ke AHc|5ct>epeHAMa;ibHbm cnoco6 
nepeAaHM CMrna/ia /lynme obbiHHoro. 

ripM obbiHHOM (single-ended) nepeAane 
ypoBeHb CMTHa/ia («HO/ib» m/im «eAMHMAa») on- 
peAe/i/ieic/i naAenneM nanp/OKeHM/i: Menbiue 
±3 CHMiaeic/i «Hy/ieM», 6o/ibiue ±12 - «eAMHM- 
ueM». flaHHbiM MeiOA MMeei MH0>KecTB0 ne- 
AOCiaiKOB: no/iesHbiM cnrHa/i ne aaiAMmen oi 
noMex, cymecTByei onacHocib nepeK/iiOHeHM/i 
C0CT051HM51 M3-3a C/iyHaMHblX MMOy/lbCOB M T. A- 
Ho r/iaBHoe — M3-3a na/iMHM/i napasMTHbix ew- 
KOCieM M MHAyKTMBHOCieM B /IMHMM HeB03M0)K- 
Ha nepeAana CMrna/ia na bhcokmx nacioiax. 
TaKMM o6pa30M, nponycKHa/i cnocobHocib mh- 
iepc|DeMca Ha ochobo motoab single-ended ne 
MO)KeT 6biTb BbicoKOM. FlpMMep MHiepcfieMca, B 

C H I 


KOTopoM OH npMMeH5ieTC5i, — RS-232 (6o/iee 
M3BecieH KaK COM-nopi). 

flMcf)c|DepeHAMa;ibHbiM cnoco6 nepeAaHM 
CMTHa/ia Mcno/ib3yei ABa npoBOAa BMecio oa- 
Horo; MHc|DopMauM5i npM 3 tom nepeAaeic/i mm- 
ny/ibcaMM Ma/iOM aMn/iMiyAbi. KaK npaBM/io, 
npMeMHMK LVDS-ipaHCMBepa MMeei bhcokmm 
BXOAHOM MMneAaHC, no3TOMy ocHOBHa/i Hacib 
BbixoAHoro TOKa nepeAaiHMKa npoieKaei ne- 
pe3 pe3MCTop lepMMHaiopa /imhmm, cosAaea/i 
Ha HeM naAOHMe nanp/OKeHM/i, npM/io>KeHHoe 
K BxoAy npMeMHMKa. ripM nepeK/iiOHeHMM Bbi- 
xoAa nepeAaiHMKa Hanpaa/ieHMe npoieKaHM/i 
TOKa Hepea lepMMHaiop MOH/ieic/i Ha npoiM- 
Bono/io)KHoe, o6ecneHMBa/i leM caMbiM aocto- 
BepHbie /lorMHecKMe cocto/ihm/i «0» m/im «1». 

B/iaroAap/i neBbicoKMM KO/ie6aHM/iM ypoB- 
H51 Hanp51>KeHM51 CiaHOBMTC/l B03M0)KHblM yBO- 
/IMHOHMe HaCTOTbl CMTHa/ia M, KaK C/ieACTBMe, 
noBbimeHMe CKopociM paboibi MHiepcfieMca. 
TaK)Ke Bospaciaei m noMexosaiAMmen- 
Hocib — nocTopoHHMe myMbi lenepb OAMHa- 
KOBO B/iM/iioT Ha o6a npoBOAa, m pasHMua lo- 
KOB B HMX, TaKMM o6paSOM, HO MOH/ieiC/l. 

flMc|Dc|DepeHAMa;ibHbiM cnoco6 npMMeH/iei- 
C51 iaK>Ke BO MHOTMX HOKOMnblOTepHblX MH- 
iepc|DeMcax, HanpMMep RS-485, lUMpoKO mc- 
no/ibsyeMOM bo BceB03M0>KHbix AaiHMKax. 

OAHaKO BepneMC/i k SCSI. TeHAenuM/i ABy- 
KpaiHoro yae/iMHeHM/i nponycKHOM cnoco6- 
HOCTM Ka>KAOM HOBOM BOpCMM MHiepcfieMCa 
coxpaHM/iacb m b Aa/ibneMiueM. C 1999 roAa 
MeH51K)TC51 Ha3BaHM51 HOBbIX BOpCMM: HOC/IOAO- » 

P SPECIAL N5 10/2005 



26 


TECHNOLOGIES 


MeTOflbi nepeflaHM flaHHbix 




Amckm CTaHAapra SAS o6ecneHaT ae- 
6biBa/iyio no cpaBHeHMio c ATA npoMS- 

BOAMTOnbHOCTb 


» Baie/ib SCSI-2 ciaHOBHra ULtra320, a noc/ieA- 
HMM pe/iM3 2003 roAa HMeHyeTC5i ULtra640. 

B HacT05UAee BpeM5i saKOHHeHa paspa- 
6oTKa KanecTBeMHo hoboto ciaHAapia — 
Serial Attached SCSI (SAS), b KOTopoM BMec- 
TO npMBbiHHoro napa/uie/ibHoro coeAHHeHM5i 
6yAei Mcno;ib30BaTbC5i noc/ieACBaie/ibHoe 
(npM 3TOM TpaAMUMOHHblM Ha6op KOMaHA 
SCSI COXpaHMTC5l). 

ATA — Haiue Bce 

B OT/iMHMe OT paccMOTpeHHoro SCSI, MHiep- 
cfieMC ATA (Advanced Technology Attach- 
ment) pacnpocTpaneH ropaaAO lUMpe, oco- 
6eHH0 B AOMaiuHMx KOMnbfoiepax. CnaBHa^i 
TOMy npMHMHa — ero AeuieBH3Ha m Aociyn- 
HOCTb. K TOMy >Ke f\j\5\ ATA He Hy>KeH cneuM- 
a/ibHbiM KOHipo/i/iep — ero noAAep>KKa pea- 
;iM30BaHa b juo6o\a MaiepMHCKOM n/iaie. 
BMecie c tom nponycKHa^i cnoco6Hocib ATA 


ropa3AO HM>Ke; BnponeM, ee Bno/iHe Aocia- 
TOHHO Henpoc|DeccMOHa;ibHoro ncno;ib- 
30BaHM51. MaKCHMa/lbHO B03M0>KHa51 A-HMHa 
ATA-Ka6e/i5i cor/iacHO ciaHAapiy — 45 cm; 
TOM He Menee aanacTyfo bo3mo>kho ncno;ib- 
30BaHne iu;ieMc|DOB a^ihhom ao 80 cm. 

floBO/ibHO HacTO HHTepcfieMC ATA naabiaa- 
fOT eme IDE m/im ATARI; 3tm lepMMHbi 5ib/i5i- 
fOTC51 CMHOHMMaMM. B 2003 TOAy B o6mXOA 
6bi;iM BBeAeHbi HOBbie o6o3HaHeHH5i — RATA 
M SATA, cooTBeTCTByfoiAMe napa/uie/ibHOM m 
noc/ieAGBaie/ibHOM Bepcn5iM nHTepc|DeMca. 
0iAaBa5i AaHb ciapiuMHCTBy, nanneM c na- 
pa/i/ie/ibHoro ATA. 

CoeAMHMTe/ibHbiM Ka6e/ib RATA npeACiaa- 
;i5ieT C060M m/ieMcf) H3 40 npoBOAOB. B Bep- 
CMM Ultra DMA/66 ncno;ib3yK)TC5i iu;ieMc|Dbi 
M3 80 npOBOAOB. K HMM MO>KHO nOAK/lfOHMTb 
AO AByx ATA-ycipoMCTB. OnepauMOHHa^i cmc- 
TOMa onpeAe;i5ieT mx Kax Master m Slave. He- 


CMOTP51 Ha noAo6Hoe MMenoBaHMe, npMopM- 
lei pa6oTbi y hmx a6co/iK)THo OAMHaKOBbiM. 

Bo M36e>KaHMe HeAopaayMOHMM b noc/ieAHMx 
BepCM51X ATA 3TM yCipOMCTBa Ha3blBafOTC51 
npocTO device 0 m device 1. OAHoanan- 
Horo onpeAe;ieHM5i «po;iM» ycipoMCiBa ne- 
o6xoammo nepeK/ifOHMTb A>KaMnep na 3aA- 
HeM nane/iM b Hy>KHoe no/io>KeHMe (Master 
M/iM Slave). Ec/im k iu;ieMc|Dy noAK/ifoneno 
TO/ibKO OAHO ATA-ycipoMCTBO, TO A>KaMnep 
CTaBMTC5i B no/io>KeHMe «Single». B >KecT- 
KMx AHCKax HeKOTopbix cfiMpM, HanpMMop 
Western Digital, TaKoe no;io>KeHMe A>^aM- 
nepa OTcyTCTByeT. B hmx OAMHOHHbiM ahck 
H enpeMeHHo AO/i>KeH 6biTb «MacTepoM». 
Bo/ibiuMHCTBO coBpeMeHHbix ycTpoMCTB xpa- 
HeHM5i AaHHbix noAAep>KMBaeT TaK>Ke pe- 
>KMM «Cable select)), b KOTopoM npoMcxoAMT 
aBTOMBTMHecKMM Bbi6op napaMCTpoB pa6o- 
Tbi — «Master)) m;im «Slave)). » 




Enchanced Small Disk Interface 


E.T.? Yety? ESDI! 

B 80-x roAax HMLuy ATA aaHMMan AUCKOBbiM 
MHTepc|)eMC ESDI (Enchanced Small Disk 
Interface), paspaOoTaHHbiM Maxtor Ha ocho- 
Be AMCKOBoro MHTepc|)eMca Seagate 
ST-506. >KecTKMe amckm Seagate 6bmM 
LUMpoKO pacnpocTpaHeHbi, OAHaKO MHorne 
o6paLAa/iM BHMMaHMe na mx cyiAecTBeHHbiM 
HeAOCTaTOK — OTcyrcTBMe CTaHAapTHoro 
cnocoOa noAKnfoneHMH k KOivinbiOTepy. 
Maxtor Bsnnacb McnpaBMTb 3Ty onnoiuHOCTb. 
OiaBHbiM AOCTM>KeHMeM ESDI 6bmo nepeHe- 
ceHMe SHaHMTenbHOM nacTM oOnsaHHOCTeM 
KOHTponnepa HDD Ha caivi mecTKMM auck 
(b HacTOHLAee Bpeivm noAoOnbiM oOpasoM 
peanMSOBaHbi Bce coapeivieHHbie MHTepcfieM- 
Cbl). flpyrOM OTnMHMTe/lbHOM OCOOeHHOCTbK) 
ESDI CTana B03MO>KHOCTb noAKmoHeHMH ao 


HeTbipex ycTpoMCTB K OAHOMy LuneMc|)y; npo- 
nycKHan cnocoOnocTb b 20 MObmt/c, o6ec- 
neHMBaeiN/ian mm, CHMTanacb Ha tot momoht 
oneHb BbicoKOM. BnaroAapn Mcno/ibsoBa- 
HMK) CTaHAapTHbix pasbeMOB ST-506, nepe- 
xoA Ha HOBbiM MHTepc|)eMC 6bm yAoOHbiM 
A/iH nonbsoBaTeneM. Bce nepenMcneHHbie 
AOCTOMHCTBa oOecneHM^M ESDI noHTM p,e- 
CHTb neT 6e3o6/iaHHoro cyiAecTBOBaHMH. 

B KOHue 80-x roAOB CMTyauMH nanana Me- 
HHTbCH. SCSI npOHHO oOocHOBancH Ha 
pbIHKe BblCOKOnpOM3BOAMTe/lbHblX CMCTeM, 
a B cct)epy AOMaiuHMx KOMObiOTepoB npM- 
Luen ropa3AO 6onee nporpeccMBHbiM ATA; 
nonynnpHOCTb ESDI Hanana pe3K0 naAaTb, 

M K Hanany 90-x toaob oh y>Ke CTa/i aoctoh- 

HMOM MCTOPMM. 



>KeCTKMM amok C MHTep<|>eMCOM ESDI 


CHIP 


SPECIAL 


N5 10/2005 




MHiepcjDeMCbi noflK/itOHeHM^ HaKonMie/ieM 


27 


» riepBbie ycipoMCTBa ATA nepeAaBa;iM 
AaHHbie B pe>KMMe PIO (Programmed Input/ 
Output) — nporpaMMHOM o6pa6oTKH bbo- 
Aa/BbiBOAa. Ero r/iaBHbiM HeAOCTaiKOM 
5iB/i5i;iacb noBbiiueHHa^i uarpysKa ua npouec- 
cop. CoBpeMeHHbie ycipoMCiBa ATA noA- 
Aep>KMBaK)T pa6oiy b pe>KMMe DMA (Direct 
Memory Access) — np^iMOM Aociyn k naM5i- 
TM. B HeM o6iAeHne «naM5iTb->KecTKMM ahck» 
npoMcxoAMT 6es nocpeAHMKOB, b pesy/ibiaie 
Hero yMeHbiuaeTC5i sarpysKa npoueccopa m 
pesKO Bospaciaei MaKCHMa;ibHa5i CKopocib 
nepeAaHM Aanubix. 

rioBopoTHbiM ciaHAapia ATA cia/i 

2003 roA — B 3TO BpeM5i no5iBn;iC5i noc/ie- 
AOBaie/ibUbiM BapMaHT nHTepc|DeMca; nepaa^i 
ero BepcM5i o6ecneHHBa;ia nponycKuyfo cno- 
co6HOCTb 150 M6aMi/c. MHorne Moryi sa- 
Aaib Bonpoc — a CTOM/ia ;im Mrpa cboh, BOAb 
B Ultra DMA/133 (napa/uie/ibHbm MHiep- 
cfieMc) CKopocTb He HaMHoro Hn>Ke. 

Bee Ae/io b tom, hto cneuMcfiMKa napa/i/ie/ib- 

HblX MHTepc|3eMCOB CAe/ia/ia HeB03M0>KHblM 
Aa/ibHOMiuMM pocT nponycKHOM cnoco6Hoc- 
TM — c|DaKTMHecKM noKasaie/ib b 133 M6aMi/c 
OKa3a/iC5i npeAe/iOM, npeBbicmb KOTopbm 
MO>KHO 6bi;iO JlMlUb UeHOM AOporOCT05UAMX 
lexHO/iorMHecKMx yxMiApeHMM. Y noc/ieAOBa- 
le/ibHbix >Ke MHTepc|3eMCOB «3anac pocia» 
ropa3AO Bbiiue, hto noATBepAn;i BbixoA b 

2004 roAy SATA-300 c yBe/iMHeHHOM b abb 
pa3a CKopocTbfo. B 6;iM>KaMiueM 6yAyiAeM 
o>KMAaeTC5i BbinycK SATA-600, KOTopbm 
BHOBb yABOMT nponycKHyfo cnoco6HOCTb 


HHTepcfieMca. FlpeAno/iaraeTC^i, hto nepBbie 
npoAyKTbi Ha ero ochobo ho 5 ib 5 itc 5 i b cepe- 
AMHe 2007 roAa. 

Fibre Channel 

Fibre Channel — oahh m 3 caMbix npon3BO- 
AMTe/ibHbix HHTepcfieMCOB, npeACTaB/ieHHbix 
Ha pbiHKe. CyAMTe caMM: MHHMMa;ibHa5i 
CKopocTb paBHa 1 r6nT/c, a MaKCHMa;ibHa5i 
Ha TeKyiAMM MOMeHT — 10 r6nT/c. 06blHHO 
noAobHbie CKopocTM BOCTpeboBanbi b npo- 
cfieccMOHa/ibHbix ycTpoMCTBax xpaneHM^i 
MHC|DOpMaUMM, RAID-MaCCMBaX M/IM npM co- 
eAMHeHMM CepBepOB B BblCOKOnpOH3BOAM- 
Te/ibHyfo ceTb, a TaK>Ke b cMCTeMax xpaneHM^i 
M o6pa6oTKM My/lbTMMeAHMHOM MHC|30pMaAMM 
A/151 Te/ieBMAeHM/i m KMHOCTyAMM. B/iaroAap/i 

BbICOKOM CKOpOCTM UepeABHH ABHHblX, MB- 
/lOM 3aAep>KKe m paciuMp/ieMOCTM MHTep- 
cfieMC npaKTMHecKM ne MMeeT ana/ioroB b 
3TMX o6/iacT5ix. Fibre Channel nacTO npM- 
MeH/ifOT Aa>Ke b MHoronpoueccopnbix K/iac- 
Tepax a /151 coeAMHeHM/i BHyTpeHHMx 6 /iokob. 
KpoMe Toro, TMnnHHa5i ccfiepa ero ncno/ib- 

30BaHM51 — CMCTOMbl BOeHHOTO Ha3HaHeHM51, 
TAe ahckm AO/i>KHbi 6biTb yAa/ieHbi na 3Ha- 
HMTe/ibHbie paccT05iHM5i OT cepBopoB no 
coo6pa>KeHM5iM 6e3onacHocTM. B aombiu- 
HMx yc/iOBM5ix Fibre Channel npHMeneHM/i 
nOHTM He HaXOAMT. 

fl/151 nepeABHM AaHHbix FC ncno/ib3yeT 
obbiHHbiM MeAHbiM npoBOA «BMTa5i napB». 
ripM nepeAane hb CKopocT/ix Bbiiue 2 F6 mt/c 
Mcno/ib3yeTC5i onTOBO/iOKOHHbm Ka6e/ib. 


Han6o/iee AOCTynnbiMM 5 ib/i5ik)tc5i mh- 
TepcfieMCbi c nponycKHOM cnocobnocTbfo 1 
M 2 r6nT/c. YCTpOMCTB CO CKOpOCTbfO 4 M/IM 
10 F6mt/c noKa neMHoro, Aa m ctommoctb mx 
MO)KeT nOKa3BTbC51 HpeaBblHBMHO BbICOKOM. 

B CTBAMM paapabOTKM HBX0AMTC51 CTBHAapT Ha 
8 F6 mt/c, ho nporH03MpoBBTb ero ycneiuHOCTb 
noKa He npeACTaB/i/ieTC5i B03MO>KHbiM. YcTpoM- 
CTBB HB 1, 2, 4 M 8 rbMT/c 51B/15UOTC51 COBMeCTM- 
MbiMM, TorAa KBK A/151 nepeABHM Ha 10 F6mt/c 
M cno/ib3yeTC5i Apyra5i TexHO/iorn/i. 

Fibre Channel BnepBbie no5iBM/iC5i b 1988 ro- 
Ay. B 1994-m ansi OAo6pM/ia ero b KanecTBe 
CTBHAapTa, HTO CAe/ia/io TexHo/iornio 6o/iee 
yHMBepca/ibHOM. B hbcthoctm, 6bi/iM AopaboTa- 
Hbi HeKOTopbie acneKTbi paboTbi c /koctkmmm 
AMCKBMM SCSI, CTBBIUMMM OCHOBHbIMM XpBHM/lM- 
lABMM ABHHblX A/151 COBpeMOHHblX FC-CMCTOM. 

CnoM npoTOKOJia 
Fibre Channel 

B OT/iMHMe OT ynoM/iHyTbix Bbiiue UHTepcfieM- 
COB, Fibre Channel 51 B/i/ieTC5i MHoroc/iOMHbiM, 

TO ecTb Ka>KAbiM M3 ero ypoBHOM MMeeT cbom 
CT porO per/lBMeHTMpOBBHHbie o6513aHHOCTM. 
Pa3pa6oTHMKa Fibre Channel He ctb/im npM- 
AyMbiBBTb Be/iocMneA m Mcno/ib30Ba/iM 06- 
lAenpMH/iTyfo m CTaHAapTMaoBannyio ISO 
(International Standarts Organisation) cmc- 
TOMy OSI (Open Systems Interconnections) 

A/151 onMCBHM/i ero ypOBHOM. 

OSI Mcno/ib3yeT ceMb paa/iMHHbix c/ioea 
B3aMMOAeMCTBM5i, OAHBKO B Fibre Channel 

aaAeMCTBOBBHO TO/lbKO n/lTb M3 HMX. BOT OHM! » 




IDE a/151 KHK 


KflK M CMapT(])OHbl A9BH0 «noce/iM/iMCb» B 
HaiuMx KapMaHax, OAHaKO (\>a\<T OTcyrcTBMn 
CTaHAapTHoro MHTepct>eMca a/i5i noAK/iKDneHMH 
K HMM BHeiUHMX HaK0nMTe/16M A/inTe/ibHoe 
Bpeivm BbisbiBa/i yAMB/ieHMe. VAe/ioivi Mo6M/ib- 
Hbix saMecTMTe/ieM flK 6bi/io Mcno/ibsoBaHMe 
AoporocTOHLAMx (])/ieLij-KapT, npMMeHeHMe ko- 
Topbix sanacTyio He b uo/ihom Mepe yAOB/ie- 
TBopn/io sanpocbi no/ibsoBaTe/ieM. K cnac- 
TbK), B ceHTHOpe 2004 roAa KOivinaHMH Intel 
peiuM/ia McnpaBMTb CMTyauMK) m oO-bHBM/ia 0 
Hana/ie paOoT hba Mo6M/ibHbiM MHTepc|)eMCOM 
CE-ATA. K Intel npMCoeAMHM/iMCb APyrne 
B/iMHTe/ibHbie KOMnaHMM: Toshiba, Seagate, 
Marvel m Hitachi. MHTepc|)eMC 6h\n cosAan b 
K paTHaMLUMe cpokm: y>Ke b iviapTe 2005 roAa 

6bl/10 OOtHB/ieHO 06 OKOHHBHMM paOOT. 


PaspaOoTHMKM nocTaBM/iM nepeA co6om saAa- 
Hy no/iyneHMH aoctomhom ckopoctm paOoTbi 
MHTepcJ)eMca c yneTOivi hboOxoammoctm skoho- 
MMM SHeprMM M OOeCneHeHMH KOMnaKTHOCTM. 
3 tm TpeOoBaHMH 6bi/iM c /lerKOCTbio Bbino/i- 
HeHbi, OAHaKO nponycKHan cnocobHOCTb OKa- 
sa/iacb OTHOCMTe/ibHO neBbicoKOM. Pesy/ibTa- 
Tbi TecTMpoBaHMH uoKa He onyO/iMKOBaHbi, 
OAHaKO, no npeABapMTe/ibHbiM AaHHbiM, ohm 
H e nopa>KaiOT BOo6pa>KeHMe. OTivieTMM b to 
>K e Bpeivm, hto AaHHbiM napaivieTp He kpmtm- 
HeH a/ 151 M06M/lbHblX yCTpOMCTB, nOOTOMy 3TOT 
ct^aKT BpHA /iM CTaneT nperpaAoPi Ha nyrM 
pacnpocTpaHeHMH MHTep(t>eMca. 

HoBbiM CTaHAapT y>Ke no/iyHM/i npMSHaHMe. 
AccouMauMH MMCA, paspaOoTHMK c|)/ieLij-KapT 
TMna MMC, y>Ke sarcniOHM/ia AoroBop c Koivina- 


HMeM Intel 0 coTpyAHMnecTBe. 3 to osHanaeT, 
HTO B 6/iM>KaMLijeM OyAYLAeM nac o>KMAaiOT 
/iioOonbiTHbie TMOpMAbi c|)/ieLij-KapT m nopTa- 
TMBHblX >KeCTKMX AMCKOB. 
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TECHNOLOGIES 


MeTOflbi nepeflaHM flaHHbix 



MHTep<t>eMCHbie Ka 6 e/iM Ultra 160 
SCSI, Serial ATA 150 , PATA 133 m 
T aK HasbieaeivibiM «KpyMbiM» ATA 133 


» ► FCO (Physical Layer) — c|DM3MHecKMM 
ypoeeHb. B Hero bxoa^it BceB03M0>KHbie Ka- 
6e/iM, coeAMHHie/iM, ycipoMciBa xpaHeHH5i 
M T. n. BK/ifonaei onpeAe/ieHMe 3/ieKTpnHec- 
KMX M OniMHeCKMX xapaKTepMCTMK, CKOpO- 
cieM nepeAaHM AaHHbix m ApyrMx cf)M3MHec- 
KMX KOMnOHeHTOB. 

► FCl (Data Link Layer) — ypoBeHb Kana/ia 
AaHHbix. B 3T0T c/ioM BxoA^iT cpeACTBa nepe- 
AaHM AaHHbIX, MHCf)OpMaUMOHHbie npOTOKO- 
J]b\, Cn 0 C 06 bl KOAMpOBaHM51. B HaCTHOCTM, 
3Aecb onMCbiBaeTC5i pacnpocipaHeHHbm 
cnoco6 KOAMpoBaHM5i 8b/10b, nacio mc- 
no;ib3yeMbiM b ccfiepe le/ieKOMMyHMKauMM. 
Ero obiAMM npMHAMn laKOB: k ciaHAapTHOMy 
8-6MTHOMy, obbiHHO ASCII-CMMBO/iy, npM- 
6aB/i5iK)TC5i eme Asa 6 ma cneuMa/ibHOM 
MHCflOpMaUMM B0CCTaH0B/ieHM51 M KOH- 
Tpo/151 oium6ok. riepBbiM M3 HMx xapaKiepM- 
3yei M/iaAUiMe n^iib 6mtob MHcfiopMaAMM, 
BTOpOM — CiapiUMe TpM. FIO/iyHeHHblM 



HHTep<|>eMC Fibre Channel opneHTMpo- 
ean b nepeyio onepeAb na npo<|>eccM- 
OHanbHoe npnivieHeHMe 


10-6MTHbiM naxei Ha3biBafOT cmmbo/iom ne- 
peAaHM AaHHbix (Data Transfer Character). 

► FC2 (Network Layer) — ceieBOM ypoaenb. 
3to 5iApo Bcero Fibre Channel. 3Aecb onMcanbi 
cnoco6bi nepeAaHM AaHHbix Me>KAy ycrpoMci- 
BaMM; KpoMe Toro, na 3 tom 3iane npoMcxoAMT 
paabMeHMe noioKa AaHHbix na KaApbi (ceieBbie 
naKeibi AaHHbix) m cbopxa KaApoB. 

► FC3 Aono/iHMie/ibHoro Ha3BaHM5i He MMeei. 

B HeM onpeAe/i5iK)TC5i cnoco6bi «paciAen;ieHM5i» 
AaHHbix (stripping), KOTopbie neobxoAMMbi npM 
B3aMM0A6MCTBMM C yCipOMCTBaMM RAID, a TaK- 
>Ke B Tex c/iyna^ix, KorAa npneMHMK AO/i>KeH 
no/iynaib AaHHbie m 3 necKO/ibKMx hotokob. 

► FC4 (Application Layer). I/I 3 Ha3BaHM5i mo>k- 
Ho 6bmo 6bi npeAno/io>KMTb, hto 3Aecb onMca- 
Hbi npMHAMnbi co3AaHM5i nporpaMMHoro o6ec- 
neHeHM5i paboibi c Fibre Channel, OAHaKO 
3T0 He TaK. FC4 per/iaMeHTMpyeT CB5i3b Fibre 
Channel c npoTOKO/iaMM 6o/iee bbicokmx 
ypoBHeM, TaKMx KaK IP. 


Tononomsi cem 
ycTpoMCTB Fibre Channel 

PaCCMOTpMM Cn0C06bl COeAMHeHM^I yCTpOMCTB 
npM noMOiAM Fibre Channel. 

FlaM6o;iee npocTbiM 5iB/i5ieTC5i Point-to- Point 
(FC-P2P), TO ecTb np5iMoe coeAMHOHMe Asyx yc- 
TpoMCTB. flaHHbiM cnoco6 Bno/iHe TpMBMa/ieH; 
nocKO/ibKy ycTpoMCTB Bcero Asa, HMKaKoro pac- 
npeAe;ieHM5i AaHHbix ne npoMcxoAMT. l/l3-3a 
3Toro TaK>Ke OTcyTCTByeT m aApecauM5i. 

FleMHoro 6o;iee c/io>KHyK) cxeny Mcno;ib3y- 
eT «ynpaB/i5ieMa5i neT/i5i» (Arbitrated Loop) - 
FC-AL. B 3T0M cxeMe npMOMHMK npeAbiAymero 
ycTpoMCTBa noAK/iiOHen k nepeAaTHMKy noc/ie- 
Ayiomero. Konennoe ycTpoMCTBO coeAMH5ieTC5i 
c nepBbiM, o6pa3y5i saMKHyToe Ko/ibuo m/im 
neT/iK). F/iaBHbiM HOAOCTaTOK noAobnoM cxeMbi 
3aK/lK)HaeTC51 B tom, hto npM BbIXOAe M3 CTp051 
OAHoro ycTpoMCTBa bc5i neT/151 ctbhobmtc^i ne- 
paboTOcnocobHOM. rio3TOMy nacTO b neT/iio 
AobaB/i5UOT xabbi, paabMBaioiAMe ee na Menb- 
lUMe HacTM. ripM 3T0M B c/iyHae otk/hohohm^i 
OAH oro ycTpoMCTBa paboTy npexpaT^iT TO/ibKO 
Te HocMTe/iM, KOTopbie noACoeAMHeHbi Kxaby 
Hepabonero ycTpoMCTBa. 

FlaMbo/iee c;io>khom 5iB;i5ieTC5i cxena c mc- 
no;ib30BaHMeM nepeK/nonaTe/ieM (switch). Ee 
HasBaHMe — Switched Fabric (FC-SW). FlpMH- 
UMn paboTbi onenb noxo>K na tot, no KOTopo- 
My opraHM3yK)TC5i cotm Ethernet. B 3tom cxe- 
Me Ka>KAoe ycTpoMCTBO coeAMHeHo c ApyrMM 
Hepea nepeK/iioHaTe/ib (KOMMyTaTop). 3Aecb 
Hab;iK)AaeTC5i caMa^i BbicoKa^i 3cf)c|DeKTMBHocTb 
paboTbi ceTM b;iaroAap5i na/iMHMio nepcona/ib- 
Hbix Kana/iOB. IliobonbiTHO, hto no cxeMe 
Switched Fabric mo>kho noAK/iiOHMTb MaKCM- » 



TepMHHOUMSI SCSI 


Asta la vista, baby 

riohcnoHHMKM TybepHaTopa KanM(])opHMM mo- 
ryr paccnabMTbcn — penb noMA©T ne 0 h6m. 

B cxeMOTexHMKe TepMMHaTopoM HasbiBaiOT 
pesMCTop A^H ycTaHOBKM TpebyeMoro Mivine- 
AaHca nMHMM — m^m, kbk eui,e roBopnT, ee 
BbipaBHMBBHMH. Oh HeobxoAMM A-HH ycTpaHe- 
HMH OTpa>KeHHoro CMTHana m yMenbrnenMn 
noMex npM nepeAane AaHHbix. C/iobo «TepiviM- 
HaTop» npoMCxoAMT OT naTMHCKoro terminus, 
HTO byKBa/ibHO osHanaeT «K0Hei4». Flec/io>KHO 
AoraAaTbCH, hto TepiviMHaTopbi ycTaHaB^MBa- 
lOTCH MMeHHO HB KOHI^aX nMHMM. Mx HanMHMO 

obnsaTenbHO a-hh MHTepct)eMca SCSI, koto- 
pblM, KBK npaBMnO, COAep>KMT OAMH TepMMHa- 
Top, ycTaHOBKa APyroro BOsnaraeTcn na nne- 


HM nonbsoBaTenn (sto npaBMno He pacnpocT- 
panneTCH na LVDS-ycTpoMCTBa — ohm He co- 
Aep>KaT BHyrpeHHMx TepMMHaTopoB). 
TepMMHaTopbi bbiBaiOT naccMBHbie m bktmb- 
Hbie. riaccMBHbiM TepMMHBTop npeACTaB^HeT 
coboM obbiHHbiM pesMCTop Ha 132 Om, no/iyna- 
lOLAMM aneprMio ms ^mhmm nepeAaHM AaHHbix. 
AKTMBHbiM >Ke MMeeT cobcTBeHHbiM ynpaanne- 
MbiM MCTOHHMK BMTaHMH, ero MMneAaHC — 

110 Om. riaccMBHbie TepMMHaTopbi npMMenn- 
nMCb TOnbKO B nMHMHX C yCTpOMCTBaMM SCSI-1; 
B MHbix cnyHanx mx Mcno/ibsoBaHMe Bep,ei k 
yxyALueHMK) c|)opMbi nepeAaBaeMoro CMruana. 

B MHTepc|)eMce Ultra SCSI m noc/ieAyiOLAMx mc- 
nonbsyiOTCH TO/ibKO aKTMBHbie TepMMHaTopbi. 



YcTaHOBKa TepMMHaTopoB oOnsa- 
Te/ibHa MHTep(|>eMca SCSI 
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OaHO M3 AOCTOMHCTB MHTep(|>eMCa 
USB — xa6oBan apxMTeKTypa 


» Ma/ibHo B03MO>KHoe Fibre Channel hmc/io 
ycipoMCTB — 16 MM/i/iMOHOB. Bo/iee Toro, la- 
Koe orpaHMHeHMe BOSHMKaei He Ms-sa HeAO- 
ciaiKOB cxeMbi, a no npMHMHe npnH5iTOM b 
Fibre Channel 24-6mthom aApecauMM. OAHaKO 
Switched Fabric 5iB;i5ieTC5i TaK>Ke m Han6o;iee 
AoporoM cxeMOM — b ochobhom M3-3a Heo6- 
xoAMMOCTM 6o/ibiuoro HMC/ia BecbMa Aoporo- 
CT05UAMX nepeK/ifonaie/ieM. 

USB HO cjiy» 6 e ycrpoMCTB 

XpaHeHMq ACIHHbIX 

B HacT05UAee BpeM5i juo6o\a KOMnbfoiep CHa6- 
>KeH MHTepc|3eMCOM USB (Universal Serial Bus), 
no3TOMy npoMTHopHpoBaib ero 6bi/io 6bi 
oium6kom. C ero noMOiAbfo mo>kho noAK/ifOMMib 
K FIK npaKTMHecKM /ifoboe ycipoMCiBo: no cie- 
neHM yHMBepca/ibHocTM oh cpaBHMM c SCSI. 
KoHipo/uiep USB noAAep>KMBaeT ao 127 oa- 

HOBpeMeHHO nOAK;iK)HeHHblXyCTpOMCTB, HTO 
3HaHMTe/ibH0 npeBbuuaei Bce Mbic/iMMbie no- 
ipebHOCTM obbiHHoro no;ib30BaTe;i5i. Kax npM- 
BM/io, noAK;iK)HeHMe npoMcxoAMi He Hanp^iMyfo 
K KOHipo/i/iepy, a nocpeACiBOM cneuna;ibHoro 
USB-xa6a. no/iyHeHH5i MaKCHMa;ibHO bo 3- 
MO>KHoro HMc/ia noAK;iK)HeHMM xa6bi coeAHH5i- 
fOT Apyr c ApyroM b ApeBOBMAHyfo cipyKiypy, 
OAHaKO HMC/io ypoBHOM no/iyHeHHoro Aepeaa 
M3 xaboB He MO>KeT npeBbuuaib B AOMam- 
HMX KOMUbfoiepax obbiHHO Mcno/ibayfOT oamh 
M/ iM ABa xa6a c BbixoAaMM na nepeAHfOfo m 3aA- 
Hfofo nane/iM 6ea obteAMHeHM^i b AepeBb5i. 

CTOHAapTbl USB 

CiaHAapiMBauMeM MHiepcfieMca USB aaHMMa- 
eiC5i USB Implem enters Forum (USBIF), b 
KOTopbiM BXOA51T KOMnaHMM Apple, Flewlett- 
Packard, NEC, Intel m Microsoft. 

riepBa^i BepcM5i USB 1.0 FDR no5iBM;iacb b 
H05i6pe 1995 roAa. B neKOiopbix MCTOHHMKax 
ee HasbiBafOT USB 0.9. 3a hom noc/ieAOBa/iM 
USB 1.0 B 5iHBape 1996-ro m USB 1.1 b ceHT5i- 
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FireWire eno/iHe hoaxoamt A^n noA- 

K/IIOHeHMfl BHeiUHMX >KeCTKMX A^CKOB 


6pe 1998-ro. FlaAO OTMeiMib, hto ao cmx nop 
cymecTByei orpoMHoe hmc/io ycipoMCiB, opM- 
eHTMpoBaHHbix Ha USB 1.1, no3TOMy CHMiaib 
3TOT ciaHAapi yciapeBiuMM noxa pano. CaMOM 
noc/ieAHOM 5iB;i5ieTC5i BepcM/i USB 2.0, npMH/i- 
Ta /1 B anpe/ie 2000 roAa. 

rioMMMO 6a30Boro ciaHAapia cymecTByfOT 
eme «OTBeTB/ieHMe» b bmao mini-USB. Ot o6biH- 
Horo BapMaHia yMenbiueHHbiM OT/iMHaeic/i pasMe- 
paMM paa-bOMOM m mhom pacnaMKOM KOHiaKioB. 
CymecTByei ABa BapMania mini-USB — Mini-A 
M Mini-B. B Mini-A k n/iTOMy KOHiaKiy paateMa 
noABOAMTC5i CMTHa/i, a B Mini-B oh ao/dkoh 
6biTb nycTbiM. CiaHAapibi mini-USB per/iaMeHiM- 
pyei AOKyMeHT c HaaBaHMOM «the On-The-Go 
Supplement to the USB 2.0 Specification». Fla 
MOMeHT HanMcaHM5i CTaibM cymecTBOBa/io to/ibko 
ABe BepcMM: 1.0 — ot AOKabp/i 2001 roAa m 1.0a 
(nocneAH5i5i) — ot mk)H5i 2003 roAa. 

YcTpoMCTBa xpaHeHiifl 
AOHHblX C USB-l1HTep<t>eMCOM 

O/iem-ApaMBbi, KapT-pMAepbi, MP3-n/ieepbi, 
BMA60- M cf)OTOKaMepbl — BCe OHM paboTafOT 
Hepea MHTepcfieMC USB. Flo/iHoueHHa/i noA- 
Aep>KKa TaKoro paaHoobpaaM/i no/iBM/iacb ot- 
HocMTe/ibHo HOAaBHo — c BbixoAOM Windows 
ME M Windows 2000. OC Linux CTa/ia noAAop- 
>KMBaTb BHeiUHMe HOCMTe/lM AaHHbix USB 
TO/ibKO B BepcMM 5iApa 2.4. rioAAep>KKa 
USB npMcyTCTByeT m b MobM/ibHOM OC 
Windows Mobile, xot/i no/iHoueHHyfo paboTy 
c HMM obecneHMBafOT /iMiub ycTpoMCTBa c 
c|DyHKUMeM USB-xoct. TaK>Ke cymecTByfOT 
USB-nepexoAHMKM a^i^i noAK/ifoneHM/i obbiH- 
Hbix >KecTKMx ahckob. 3to oneHb no/ieaHa/i 
BeiAb, MabaB/i/ifoiAa/i ot coMHMTe/ibHoro yAO- 
BO/lbCTBM/1 KOnaTbC51 B nbl/lbHblX HOApaX FIK 
BC51KMM paa, KOrAa KTO-TO npMHOCMT c coboM 
FIDO c no/ieaHOM MHcfiopMauMeM. 

Ka>KAblM BHeiUHMM HOCMTe/lb AaHHbIX MMeeT 
cfiaM/iOByK) CMCTOMy, KOTopa/1 He BcerAa noxo- 

C H I 


>Ka Ha cfiaM/iOByK) CMCTeny ocHOBHoro ahckb 
KOMU bfOTepa. HaMbo/iee pacnpocTpaneHHOM 
5iB;i5ieTC5i FAT16, OAHaKO neKOTopbie MP3- 
n/ieepbi noaBO/i/ifOT nepecfiopMaTMpoBaTb 
AMCK B NTFS M/iM Aa>Ke Ext 2 (a/i/i Bbibopa 
noc/ieAHeM obbiHHO He bbiBaeT BecKMx npM- 
hmh). FAT16 npeACTaB/i5ieTC5i Hanbo/iee pa- 
ayMHbiM pemeHMeM, TaK KaK ee noAAep>KKa 
ecTb B noAaB/i/ifomeM bo/ibiuMHCTBe nacTO/ib- 
Hbix onepauMOHHbix CMCTeM — npob/ieM c 
COBMeCTMMOCTbfO B03HMKHyTb He AO/DKHO. 
fl/151 obecneneHM/i HaAe>KH0CTM xpanenm 
MHc|DopMauMM Ha c|D;ieiu-ApaMBe obbiHHo mc- 
no/ibayfOT cfiaM/iOByK) CMCTeny NTFS, KOTopa/i 
n03B0/15ieT OCymeCTB/l/ITb lUMC|DpOBaHMe. 

ropniAon ujMHa 

l/lHTepc|DeMC FireWire (IEEE 1394) bbui paapabo- 
TaH KOMnaHMeM Apple b cepeAMHe 90-x toaob. 
HoBMHKa bbi/ia opMeHTMpoBana b ochobhom na 
npocfieccMOHa/ibHoe npMMeneHMe b ob/iacT/ix, 
TAe HeobxoAMMa bbicTpa/i nepeAana AaHHbix 
Me>KAy nepMCfiepMMHblMM yCTpOMCTBaMM M KOM- 
nbfOTepoM. PaboTa c bmaco /iB/i/i/iacb npMopM- 
TeTHOM A/1^1 paapaboTHMKOB FireWire, noaTOMy 
ceroAH5i /ifoba/1 npocfieccMOHa/ibHa/i UMcfipoBa/i 
BMAeoKaMepa obopyAOBana paateMOM FireWire. 
flaHHbiM MHTepcf)eMc Mcno/ibayeTC/i bo Bcex 
npoAyKTax Apple, BK/ifona/i n/ieepbi iPod. 

USB M FireWire BecbMa cxo>km, ho b aombiu- 
HMX FIK (He OT Apple) FireWire npMMen/ieTC/i 
He T3K HacTO. CKopocTb FireWire anaHUTe/ibHo 
Bbiiue, HeM y nony/i/ipnoro USB 1.1 m Aa>Ke USB 
2.0; c no/iB/ieHMeM FireWire 800 c nponycKHOM 
cnocobHOCTbfo 786,432 M6 mt/c CTaHAapT eme 
bo/iee OTopBa/ic/1 ot CBoero r/iaanoro KOHKy- 
peHTa. KaK m USB, FireWire noAAep>KMBaeT oa- 
HOBpeMeHHyfo nepeAany AaHHbix m uMTaHMe 
ycTpoMCTBa; MMeeTC/i B03M0>KH0CTb «rop/iHero» 
BK/lK)HeHM51 M BblK/lK)HeHM51 npubopOB. 

EcTb M cymecTBeHHbie ot/imhm/i. fl/i/i nepe- 
AaHM AaHHbix Me>KAy AByM/l yCTpOMCTBaMM 
Hepea USB TpebyeTC/i xocT-KOHTpo/uiep, po/ib 
KOToporo Bbino;iH5ieT name Bcero nacTO/ibHbiM 
KOMUbioTep. TaKa/1 cxena KpaMHe neyAobna. 
FireWire >Ke no3BO/i/ieT ycTpoMCTBaM coeAM- 
H5iTbC5i Hanp/iMyK) — bea ynacTM/i FIK; tbk, 
coeAMHeHHbie CKanep m npMHTep CTanoB/iTC/i 
HeKMM noAobMeM KcepoKca. 

Ochobhom nperpaAOM, MemaioiAeM FireWire 
aaH/iTb cooTBeTCTByiomee ero aoctomhctbsm 
M ecTO Ha pbiHKe, /iB/i/ieTC/i «noiu;iMHa» Apple: 
c Ka>KAoro ycTpoMCTBa, ocHameHHoro FireWire- 
MHTepcfieMCOM, npoM3BOAMTe/ib ob/iaaH Bbin/ia- 
HMB3Tb OTHMC/ieHM/1 KOMuaHMM-paapaboTHMKy. 

■ ■ ■ AHApeM PpMUIMH 
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TECHNOLOGIES 


Teopn^ M npaKTMKa RAID 



Hm oamh HOCMTe/ib MH(})opMaumi He o 6 ecneHHBaeT 
a 6 co;iiOTHOM Hafle>KH 0 CTM xpaHeHMa flaHHbix. 
flMCKeibl paSMarHMHMBaiOTCfl, KOMnaKT-AHCKH 
papanatoTCJi, a BMHHeciepbi noKpbiBatoTCJi 
poccbinjiMM bad- 6 ;iOKOB, ornpaB/ijiB >KM 3 HeHH 0 
Heo 6 xoAHMbie AaHHbie b npeKpacHoe p,anem. 
Oambko ecTb Bno/iHe AociynHbm cnoco 6 
sacrpaxoBaTbCfl or noAobhoro pMCKa. 


npoTMBHMKa 


K aK MseecTHO, Henpn5iTH0CTb /lene npe- 
AOTBpaTMTb, He>Ke;iM McnpaBMib. B c;iy- 
Mae yipaibi AaHHbix npopecc mx Boccia- 
H0B;ieHM5i MpesBbiHaMHO ipyAoeMOK m k TOMy >Ke 
He BcerAa B03M0>KeH. KaK roBop^iT b napoAe, 
«no3AHO nmb 6op>KOMM, KorAa homkh 0TKa3a;iM». 
KOHeMHO, MO>KHO e>KeAHeBHO npOM3BOAMTb pe- 
3epBHoe KonnpoBaHMe cfDaM/iOB KpmMMecKOM 
Ba>KHOCTM Ha DVD-RW, Ay^/iMpoBaib apxMB Aan- 
Hbix Ha KOMHbioTep coceAa m laK Aa;iee. OAHaKO 
nepcneKTMBa pery;i5ipH0 npoBOAMib pyiMHHbie 
onepapHM Ma;io KOMy noKa>KeTC5i npMB/ieKaie/ib- 
HOM. K CHacTbK), cyiAecTByei ropaaAO 6o;iee npo- 
CTOM cnoco6 — npHMeneHMe lexHO/iorHM RAID. 

RAID — 3T0 aKpoHMM OT Redundant Array 
of Independent Disks, hto aHanm «n36biTOHHbm 
MaccMB HeaaBMCMMbix ahckob». Opaaa «MaccnB 


AMCKOB» yKasbiBaei na to, hto b RAID ncno;ib- 
3yeTC51 HeCKO/lbKO >KeCTKMX AHCKOB. no/lb- 
30BaTe;i5i ohm MoryT 6biTb bmahh kbk eAMHbm 
HaKonMTe/ib, pa6oTa c KOTopbiM HMHeM ne ot/im- 
HaeTC51 OT A6MCTBMM C OAMHOHHbIM HaKOUMTO- 
jieM. ripoapaHHocTb pa6oTbi o6ecneHMBaeT cne- 
AMa/ibHbiM KOHTpo/uiep RAID, KOTopbm MO>KeT 
6blTb KaK BHeiUHMM, TaK M MHTOrpMpOBaHHblM 
B MaTepMHCKyfo n/iaTy. «l/l36biTOHHOCTb» MaccM- 
Ba 03HanaeT Ay6/iMpoBaHMe oahmx m Tex >Ke 
AaHHbix Ha pasHbix AHCKax. «He3aBMCMM0CTb» 
yKasbiBaeT na to, hto b mbccmb MoryT bxoamtb 
pasHOTMnHbie HaKonMTe/iM, paa/iMHaioiAMec^i no 
eMKOCTM M HeKOTopbiM ApyrMM napaMOTpaM. 

BceB03M0>KHbie BapnaHTbi o6-beAMHeHM5i 
M cf)yHKUMOHMpOBaHM51 >KeCTKMX A^CKOB Ha- 
3blBaiOTC51 ypOBH51MM RAID. 


riOCKO/lbKy HaAe>KHOCTb MHC|30pMaUMM Ba>K- 
Ha npe>KAe Bcero a^i^ cepaepoB, M3HaHa;ibH0 
RAID 6bi/i pacnpocTpaneH cpeAM npoc|3eccMO- 
Ha/lbHblX CMCTOM. OAHaKO B nOC/lOAHee BpeM51 
MHTepec K RAID OTMenaeTC^i m y AOMaiuHMX 
no;ib30BaTe;ieM — tom 6o;iee hto ero pea;iM- 
3au,m He Tpe6yeT anaHMTe/ibHbix TpaT. 

Kpearypa «rony6oro mraHTa» 

TexHo;iorM5i RAID 6bma sanaTeHTOBana b 
1978 roAy KOMnaHMeM IBM, OAHaKO btot Tep- 
MMH BOme/l B o6MXOA/lMlUb CnyCT51 OAMHHaA" 
uaTb jieT. 3to npoM30iu;io, KorAa na KOHc|De- 
peHAMM SIGMOD (Special Interest Group on 
Management Of Data) rpynnoM cneuMa/iMCTOB 
(flSBMA riaTepCOH, f3pT fM6cOH M P3HAM KaTU) 
6buia ony6;iMKOBaHa 6poiuK)pa «A Case for » 
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» Redundant Arrays of Inexpensive Disks 
(RAID)» («npMMeHeHne H36biTOHHbix MaccM- 
BOB HeAopomx ahckob»). l/lMeHHO B Hen Bnep- 
Bbie 6bmn noApo6HO onMcaHbi n^iib ypoBHen 
RAID. TeKCT aioro AOKyMeHia mo>kho HaMTM 
B l/lHTepHeie no aApecy www-2.cs.cmu.edu/ 
~garth/RAIDpaper/Patterson88.pdf. 

Xoie/iocb 6bi o6paTMTb BHHMauMe, hto nep- 
BOHana/ibHo ipaKioBKa aKpoHMMa 6bma ue- 
CKO/ibKO mhom: «I» paciuMc|3poBbiBa;iM kbk «He- 
Aopomx» BMecTO coBpeMeHHoro BapMaHia — 
«He3aBMCMMblX». fle/io B TOM, HTO M3-3a BblCO- 
KOM CTOMMOCTM HaKOUMTe/ieM B RAID MCno;ib30- 
Ba/iM cymecTBeHHo 6o;iee AemeBbie ycTapeB- 
lUMe, a MHorAa m n3HoiueHHbie >KecTKMe ahckm. 

CrpaiiniiHr 

TepMMH «stripping» nacTO nepeaoA^iT KaK 
«pa3MeTKa AHCKOBOAa». CTpannHHr npeACTaa- 
;i5ieT C060M MeTOA, no3Bo;i5iK)iAMM o6-beAMHHTb 
HecKO/ibKO ahckob RAID-MaccMBa b oamh ;io- 
mnecKHM amck. SToro ohm pa36MBafOTC5i 
Ha cneuMa/ibHbie MMKpopa3Ae;ibi, HaabiaaeMbie 
CTpannaMM m/im no/iocaMM. fla/iee CTpaunbi co 
Bcex AHCKOB o6-beAMH51K)TC51, C|DOpMMpy51 eAM- 
HbiM BMpTya/ibHbiM AHCK 6o/ibiuoM omkoctm; b 
peay/ibTaTe onepauMonna^i CMCTOMa pa6oTaeT 
c AHCKaMM Hepea «npoc/ioMKy» CTpannoB. Paa- 
Mep CTpanna aaBMCMT ot uhtohcmbhoctm o6pa- 
meHMM K AaHHbiM Ha AHCKax MaccMBa, HO name 
Bcero Mcno;ib3yK)TC5i aHaneHM^i ot 512 6aMT 
AO 3 K6aMT. B CMCTOMax, He McnbiTbiBafoiAMX 
MHTeHCMBHOM Harpy3KM, peKOMeHAyeTC51 
Mcno/ibaoBaTb CTpaunbi paanepoM 512 6aMT 
A/151 o6ecneHeHM5i bo3mo>khoctm OAHOBpe- 
MeHHOrO CHMTbIBaHM/l paa/lMHHbIX HaCTeM 
cfiaM/ia c paaHbix ahckob MaccMBa. 

ypOBHM RAID 

Cpaay neo6xoAMMO OTMeTMTb, hto Hynepa- 
AM51 ypoBHOM BecbMa yc/iOBHa. BTopoM ypo- 
BOHb He o6/i3aTe;ibHO «/iyHiue» nepBoro, hto 
B no/iHe /lorMHHO 6bi/io 6bi npeAno/io>KMTb. 
LlMcfipbi B HaaBaHM/ix ypoBHen c/ieAyeT pac- 
CMaTpMBaTb KaK o6biHHyfo HyMepauMfo Bapn- 
aHTOB MCn0/lb30BaHM51 RAID. 

RAID level 0 

flaHHbiM ypoBOHb He 6bi/i o6o3HaHen b nepBO- 
Hana/ibHOM KOHuenuMM RAID, fle/io b tom, hto 
B «Hy/ieBOM Mcno/iHeHMM» RAID coBepmenno 
OTcyTCTByeT Ma6biTOHHOCTb. l/lnane roBop/i, 
AaHHbie He Ay^/iMpyfOTC/i na paa/iMHHbix ahc- 
Kax MaccMBa. TeM ne Menee MMeeTC/i ochob- 
HOM npuanaK RAID — o6-beAMHeHMe 6o/ibiuoro 

KO/lMHeCTBa AHCKOB Ma/IOM eMKOCTM B OAMH. 


riocKO/ibKy Hy/ieBOM ypoBenb ne o6ecne- 
HMBaeT M36blTOHHOCTM, CTenOHb HaAe>KHOCTM 
xpaneHM/i AaHHbix b tbkom mbccmbo HMHyTb 
He Bbiiue o6biHHoro >KecTKoro AUCKa. BMecTe 
c TeM, He no/iyna/i HaAe>KH0CTM, Mbi MMeeM 
npMpOCT CKOpOCTM HTeHM/l/aanMCM AaHHbix, 
KOTOpbIM o6yC/10B/ieH B03M0)KH0CTbK) OAHO- 
BpeMeHHOrO CHMTbIBaHM/l C HeCKO/lbKMX cf)M- 
3MHeCKMX AHCKOB. 

TMHMHHbie o6/iacTM npMMeneHM/i RAID 
Level 0 — o6pa6oTKa noTOKOBoro ayAMo/BMAeo, 
MOHTa>K, cMCTeMbi HenpepbiBHOM nepeAaHM mh- 
cfiopMauMM M TaK Aa/iee. A ero Mcno/ibaoBaHMe 
Ha AOMamneM KOMUbioTepe MO>KeT anaHMTe/ibHo 
noBbicMTb CKopocTb 3arpy3KM nporpaMM. 

ripoM/i/ifocTpMpoBaTb npMHAMH pa6oTbi 
Hy/ieBoro ypoBH/i RAID mo>kho c noMOiAbio 
Ta6/iMAbi c/ieAyionero BMAa: 


RAIDO 

A 

B 

C 

D 

E 

F 


3Aecb CTO/i6ubi oananaiOT c|DM3MHecKMe 
AMCKM B cocTaBe RAID. HanpMMep, b AannoM 
Ta6/iMAe Aaa CTO/i6ua — cooTBeTCTBenno, 3 to 
oananaeT, hto paccMaTpMBaeTC/i mbccmb m 3 
AByx ahckob. ByKBaMM A, B, C m ApyrMMM 060- 
ananaiOT 6 /iokm AaHHbix. FlpeAno/iaraeTC/i, hto 
6/iok c o6o3HaHeHMeM B aanMCbiBaeTC/i noc/ie 
A, Aa/iee — no a/ic|3aBMTy. 

IlerKO BMAeTb, hto b RAID Level 0 onepa- 
AMM HTeHM/i/aanMCM na paa/iMHHbix AHCKax 
MaccMBa npoMcxoA/iT OAHoapeMenno, hto 
n03B0/15ieT CymeCTBeHHO nOBbICMTb CKOpOCTb 
pa60Tbl AHCKOBOM nOACMCTOMbl. 

RAID level 1 

flMCKOBbie onepauMM b RAID Level 1 naabiea- 
IOTC51 aepKa/iMpoBaHMeM (mirroring). 3 tot 
T epMMH xopomo OTpa>KaeT cyTb npouecca: 

Ha Aono/iHMTe/ibHOM AHCKe co3AaeTC5i no/i- 
Ha/i KonM/i Bcex AaHHbix ochobhoto auckb, 
TaK HaabiBaeMoe aepKa/io. 3 tot TepMMH nac- 
TO BCTpenaeTC/i npM CKaHMeaHMM AaHHbix 
c FTP-cepBepoB: b l/lHTepneTe 6o/ibiueM 
HaAe>KH0CTM M yMeHbiueHM5i TpacfiMKa mh- 
C|DOpMaAMK) Ay6/lMpyK)T Ha HeCKO/lbKMX 
cepeepax — aepKa/iax ochobhoto caMTa 
(enponeM, k RAID AaHHbiM cfieHOMeH MMeeT 
BecbMa onocpeAoeaHHoe OTHomeHMe). 

RAID Level 1 o6/iaAaeT caMOM bhcokom Ha- 
Ae>KHOCTbK) cpeAM Bcex TpaAMAMOHHblXypOB- 
HeM, M/iM, roBop/i TepMMHaMM RAID, o6/iaAaeT 
100-npOUeHTHOM Ma6blTOHHOCTbK). CKOpOCTb 
AOCTyna k AaHHbiM TaK>Ke BoapacTaeT b Asa 

C H I 


paaa, tbk kbk b oamh momoht apeMOHM mo>kho 
npoM3BOAMTb OAHoapeMeHHoe CHMTbiaaHMe c 
AByx AHCKOB. CoOTBeTCTBeHHO, MMe/l He OAHO, 
a ABa aepKa/ia AaHHbix, mo>kho no/iyHMTb cko- 
pocTb B TpM paaa abiiue MSHana/ibHOM m t. a- 
CKopocTb aanMCM ne noBbiiuaeTC/i, TaK KaK ace 
>KecTKMe ahckm MaccMBa b oamh momoht aa- 
H/iTbi aanMCbK) oahmx m Tex >Ke AaHHbix. 

Ta6/iMAa RAID nepBoro ypoBH/i Bbir/i/i- 
AMT c/ieAyioiAMM o6paaoM: 


RAID 1 

A 

A 

B 

B 

C 

C 


Ta6/iMAa M/i/iiocTpMpyeT Ay6/iMpoBaHMe AaH- 
Hbix Ha Aono/iHMTe/ibHbix AHCKax MaccMaa, no- 
STOMy 6yKBbi b AByx CTO/iBuax OAMHaKOBbie. 

3tot ypoaeHb RAID o6biHHO npMMen/iiOT 
A/151 AO/iroapeMeHHoro xpaneHM/i 0C060 
AeHHbix AaHHbix, aKTMBHO Mcno/ibayeMbix 
B noBceAHesHOM pa6oTe. TeM ne Menee bo 
MHOTMx c/iyna5ix npMMeneHMe RAID Level 1 
HeBbiroAHO M3-aa yae/iMHeHM/i noTpe6/ieHM/i 
AMCKOBoro npocTpaHCTBa — b CMTyauM/ix, 
KOTAa Tpe6yeTC5i c3KOHOMMTb Ha oBteMe, 
Mcno/ibayiOT MHbie ypoBHM RAID. 

ripM Heo6xOAMMOCTM A/151 yae/lMHeHM/l CKO- 
pocTM AOCTyna k AaHHbiM MHorAa Mcno/ibayiOT 
KOMdMHauMK) M3 RAID 0 M RAID 1, no/iyHMB- 
myio HaaaaHMe RAID 0+1. fl/i5i 3Toro MaccMB 
RAID 0 Aono/iHMTe/ibHO aepKa/iMpyiOT, no/iy- 
Ha51 TeM CaMbIM Ma6blTOHHOCTb B 100% M B03- 
pocmyio CKopocTb HTeHM/i/aanMCM. OneaMAHO, 
HTO a/ 151 orpaHMaauMM hoaoBhoto mbccmbb 
Tpe6yeTC5i He Menee neTbipex ahckob. 

XoTe/iocb 6bi o6paTMTb BHMManMe na 
OAMH Ba>KHbiM Hioanc. Mhotmo coBpeMen- 
Hbie MaccoBbie IDE-pea/iMaauMM RAID 1 ne 
B no/iHOM Mepe cooTBOTCTayiOT BceMy Bbiiue- 
CKaaaHHOMy. B hbcthoctm, b neKOTopbix c/iy- 
Ha5ix CMCTOMa cnoco6na CHMTbiaaTb TO/ibKO 
c OAHoro AUCKa MaccMaa. Tom caMbiM, Tep5i- 
OTC51 nOBbllUeHHa51 CKOpOCTb HTeHM51 AaHHbIX B 
RAID 1. rio3TOMy, noKyna5i RAID-KOHTpo/i/iep 
neMaaecTHoro npoM3BOAMTe/i5i, o65iaaTe/ibHO 
npoaepbTe ero cooTBOTCTBMe opMrMHa/ibHbiM 
cneuMc|3MKauM5iM RAID Level 1. 

RAID level 2 

B RAID 2 npMH/iTO M3Mep5iTb paaMep CTpaM- 
na B 6MTax, a ne 6/ioKax >KecTKoro AUCKa. 
fl/151 KoppeKUMM oium 6 ok npMMen/iiOT koa 
X oMMMHra. riocKO/ibKy b nacT05iiAee apeM/i 
3TOT ypoaeHb ne Mcno/ibayeTC5i, Mbi ne CTa- 
HeM noApo6no ocaemaTb ero. » 
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TECHNOLOGIES 


Teopn^ M npaKTMKa RAID 



ripo<|>ecciiOHa/ibHbie CMCTeivibi MoryT 
06'beA11Hf1Tb AeCfITKM >KeCTKMX Al^CKOB 



□epBbiM RAID-MaccMB 6 bin opraHMSO- 
BaH B yHMBepcMTeTe EepK/iii 



UJaCCM f\nn MOHTMpOBaHMB RAID- 
MaCCMBa B CTOMKy 


» RAID level 3 

B RAID Level 3 pasMep CTpanna MSMep^ifOT b 
6aMiax. PacnpeAe/ieHMe AaHHbix no A^CKaM 
npoMcxoAMT noc/ieAGBaie/ibHO. 

Ta6/iMAa a^^ RAID ipeibero ypoBH5i: 


RAID 3 

A1 

A2 

Ap(l-2) 

A3 

A4 

Ap(3-4) 

B1 

B2 

Bp(l-2) 


Ha 3TOM ypoBHe RAID no5iB;i5ieTC5i noH5i- 
TMe 6 /iokob HeiHocTM. B Ta6;iMAe ohm o6o- 
SHaneMbi MHAeKCOM «p». 


B/iok HeiHocTM (parity block) — aio acf)- 

Cf)eKTMBHOe CpeACTBO BOCCTaHOB/ieHM51 
AaHHbix, noxo>Kee na xem-KOA. HpM sanMCM 
6;ioKa AaHHbix b 6/iok hothoctm cooTBeicT- 
ByiomeM cipoKM Ta6;iMAbi sanMCbiBaeic^i 
MHCf)OpMaUM51, KOTOpa51 n03B0/15ieT BOCCiaHO- 
BMTb COAep>KMMOe BCeM CTpOKM. HHC|DOpMa- 
[\m B 6/iOKax hothoctm MeH5ieTC5i npM sanM- 
CM HOBoro 6/iOKa b cipoKy lab/iMAbi. B RAID 
level 3 A-n^i 6;iokob HeiHociM otboamtc5i 
cneuMa/ibHbiM ahck. 

DiaBHbiM HeAOCTaiKOM noc/ieAOBaie/ibHOM 
sanMCM no A^CKaM, Mcno/ibsyeMOM b RAID Level 


3, 51B;i5ieTC51 HeB03M0>KH0CTb OAHOBpeMeHHOM 
o6pa6oTKM HeCKO/lbKMX SanpOCOB BBOAa/BblBO- 
Aa. 06-b5icH5ieTC5i 3 to oneHb npocio. PaccMoi- 
pMM cMTyauMK): RAID no/iynaeT aanpoc Ha chm- 
TbiBaHMe 6/ioKa AaHHbix (cfiaM/ia). Flo npMHMHe 
Toro HTO AaHHbie noc/ieAOBaie/ibHo pacnpeAe- 
jieHbi no AHCKaM, b o6pa6oTKe sanpoca ynacT- 
ByiOT BCe AHCKOBOAbI, KOTOpbie OCBo6o>KAaK)TC51 
TO/ibKO noc/ie OKOHHaHM5i HTeHM5i sanpoiueHHbix 
AaHHbix. Bee ocia/ibHbie aanpocbi npM 3 tom Bbi- 
Hy>KAeHbi >KAaTb 3aBepiueHM5i onepauMM. 

CoBpeMeHHbie MHorosaAaHHbie onepauM- 
OHHbie cMcieMbi He Mcno/ibsyiOT laKMe MaccM- » 


Heo6biHHbie npoeKTbi 


RAI D-3KCTpeMM3M 


flyMaeie, RAID mo>kho CAe/iaib lo/ibKO m 3 >Ke- 
CTKMx ahckob? Her. focnoAMH ohlssonvox 
(b MMpy — flaHM3/lb 0/lbCOH) Ha cipaHMHKe 
http://ohLssonvox.8k.com onpoBepraei no- 
Ao6noe KOHcepaaiMBHoe MHOHMe. OKasbiBaei- 
C5\, RAID MO>KHO opraHMSOBaib m3... necKO/ib- 
KMx ciapbix cf);ionnM-AMCKOBOAOB. 
rioBTopMTb onbiT 0/ibcoHa He c;io>KHO, maB- 
Hoe — pa3Ao6biTb Hy>KHbiM MHCipyMeHiapMM. 

3TOrO HeobxOAMMO HeCKO/lbKO FDD-AMCKO- 
BOAOB, no AHCKeie Ka>KAoro, coeAMHMie/ib- 
Hbie iu;ieMc|Dbi m... KOMnbioTep Mac. floc/ieAHee 
ipeboBaHMe necKO/ibKO o6ecKypa>KMBaeT — 
jiMiuHMM Mac 3KcnepMMeHT0B HaMAera Aa- 
/leKO He y Ka>KAoro; Windows >Ke noAobnbix 
AOMCTBMM MCno;ib30BaTb npob/ieMaiMHHO. 

B n/ianax O/ibcona — cosAanne rMranicKoro 
RAID M3 127 FDD. Flo sa5iB;ieHM5iM co3AaTe;i5i, 
ero FDD RAID Bno/iHe npMroAeH k yiM/iMiapHO- 



My npMMeHOHMK); /imhho oh e>KeAHeBHO mc- 
no/ibsyei ero b cboom pa6oie. 
flyMaeie, 3 to Bce? Kohomho >Ke, hot! Hsoia- 
peHHbie 3KcnepMMeHTaiopbi cyMe/iM CAe/iaib 


CTonKy CTapbix FDD-amckoboaob 
B nO/IHe MO>KHO MCn 0 / 1 b 30 BaTb KaK 
M 36 blT 0 HHblM HaKOnMTe;ib 


RAID M3 KapT CompactFlash, hto TaK>Ke 5 ib/i5i- 
eic5i HeAemeBbiM pasB/ieneHMeM. Eme 6o/iee 
AoporoM sabaBOM cia/io cosAaHMe RAID Ha 
ocHOBe HecKO/ibKMx n/ieepoB iPod. 
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» Bbl. Bo MHOrOM M3-3a 3TOrO B03M0>KH0CTM 
npaKTMHecKoro npnMeHeHM5i ipeibero ypoBH5i 
RAID BecbMa orpaHMHeHbi. 


RAID level 4 

RAID HeiBepToro ypoBH5i bo mhotom hobto- 
P516T ipeiMM, OAHaKO BM6CT0 6aMTOB MOpOM 
OMKOCTM CTpanna b RAID 4 5iB;i5ieTC5i 6 ;iok 
>K ecTKoro AUCKa. 


RAID 4 

A1 

A2 

Ap 

B1 

B2 

Bp 

Cl 

Cp 

Cp 


3to HacTMHHO M36aB;i5ieT RAID 4 ot r/iaB- 
Horo HOAOCTaiKa ipeibero ypoBH5i — hobob- 
MO>KHOCIM OAHOBpeMOHHOM o6pa6oiKM HO- 
CKO/ibKMx aanpocoB Ha HieHne ASHHbix; 
HieHMe 6 /iokob A1 m A2 m;im A1 m B2 MO>Kei 
npOM3BOAMIbC51 OAHOBpeMeHHO. TOM HO MO- 
Hee 6 /iokm B1 m B2 no-npe>KHeMy ipe6yfoi 
noc/ieAOBaie/ibHoro HieHH5i, laK KaK Haxo- 
A51IC51 Ha OAHOM AHCKe. 



TepMMHonorMfl RAID 


CiaTHCTHKa 3Haei Bce 

B pa6oie RAID ciaiMCiMKa nrpaei Ba>KHyK) 
po-Hb; A9>Ke a-hh 3Hiy3naciOB ero AOMam- 
Hero Hcno-nbsoBaHMH Heo6xoAmvi noHHiMM- 
Hbm HHCipyivieHiapMM a-hh MSiviepeHMH xa- 
paKiepMCiHK, CBHsaHHbix c npHMeneHHeivi 
MaccMBOB. Cneu,Ma-nncibi npeAnoHMiaioi 
Mcno/ib30Baib laKkie napaivieipbi: 

► MTBF — Mean Time Between Failures, 
cpeAHee BpeiviH ivie>KAy oiKasaiviM o6opyAO- 
BaHMH (HSMepneiCH b nacax). 06biHHO yna- 
sbiBaioi, MMeeiCH m b bmay cpeAHee Bpe- 
MH oiKasa Bcero iviaccMBa n-nn pens maci o 
KOHK peiHOM Ai^CKe. MTBF a-hh Bcero RAID 
HM>Ke, HeM a-hh oiAe-HbHbix HaKonme-neM. 

► MTTDL — Mean Time To Data Loss, m/im 
cpeAHee BpeMH ivie>KAy c/iynaHMH noiepn 
AaHHbix. TaK>Ke MSMepneiCH b nacax. 3ioi 
napaivieip o6biHHO Mcno/ibsyioi a-hh xapaK- 
lepMCiMKM Bcero MaccMBa. 

► MTTR — Mean Time To Repair, cpeAHee 
BpeMH BOCCiaHOB/ieHHH pa6oiocnoco6HOCiM 
RAID. 3ioi napaivieip coBMeiAaei BpeiviH sa- 
MeHbi ahckob b raid h BpeMH BOCCianoB/ie- 
HMH MHC|)OpMaUMM C SepKB/ia M/IM BO XeiiJ-KO- 
Ay. MsMepneiCH b nacax m MMHyrax. Ec/im 
npeAbiAyiAne napaMeipbi >Ke;iaie;ibHO Mivieib 
KaK MO>KHO Bbl me, lo MTTR, pasyMeeiCH, 
AO/i>KeH 6biib no bo3mo>khocim He6o/ibmmvi. 


RAID level 5 

ri5iibm ypoBeHb BecbMa nacio ncno;ib3yeiC5i 
Ha npaKiMKe. TMnMHHbm npMMep pacno;io>Ke- 
Hm AaHHbix Ha A^CKax RAID Level 5 laKOB: 


RAID 5 

A1 

A2 

A3 

Ap 

B1 

B2 

Bp 

B3 

Cl 

Cp 

C2 

C3 


06paime BHMMaHMe: 6 ;iokm neiHociM pac- 
npeAe/i5UOiC5i no bcom AHCKaM MaccMBa. 3io 
CAe/iaHo A^^i noBbiiueHM5i oiKaaoycioMHMBOc- 
iM — B npeAbiAyiAHx ypoBH5ix npM BbixoAe H3 
Cip051 AUCKa C MHCflOpMaUMeM 0 HeiHOCIM BOC- 
ciaHOB/ieHMe AaHHbix ciaHOBmc5i HeB03M0>K- 
HbiM. RAID 5 >Ke 6/iaroAap5i pacnpeAe/ienmo 
«oiBeiciBeHHociM 3a BocciaHOB/ieHMe» AaH- 
Hbix no BceM AHCKaM o6ecneHHBaei necpaa- 
HMMO 6o/iee bhcokhm mane coxpanmb mh- 
cf)opMauMK) npM noiepe OAHoro AHCKa. 

flo CMx nop He cymeciByei eAMHoro MHeHH5i, 
Hio /lyHiue — RAID 1 m;im RAID 5. B cepaepax 
Mcno;ib3yK)i KaK loi, laK m ApyroM ypoBHM. 

B MaccMBax, cocio5UAMx m 3 6o/iee neM 14 
AHCKOB, peKOMeHAyeiC5i npHMeH5iib RAID 6. 

RAID level 6 

RAID 6 BO MHoroM noxo>K na n^iibiH ypoBOHb 
cyneiOM Hcno;ib30BaHH5i abohhoh neiHociH. 
3io OBHanaei Ay^/inpoBaHne 6 ;iokob hoihoc- 
iH Ha ApyrHX AHCKax MaccHea. 



B;iaroAap5i 3iOMy meciOH ypoaenb CHHiaei- 
C51 oahhm M3 caMbix HaAe>KHbix. BMecie c leM 
RAID 6 paayMHO Mcno/ib30Baib lo/ibKO npM na- 
/IMHMM 6o/lblUOrO KO/lMHeCIBa ahckob, hio Ha 
AOMaiuHHx KOMnbioiepax Bcipenaera ne nacio. 

B ycipoHcieax oi Hewlett- Packard mec- 
lOH ypoeeHb RAID Haabieaioi Advanced Data 
Guarding (RAID ADG). 

RAID level 7 

RAID level 7 5iB/i5ieiC5i loproBOH MapKOH kom- 
naHHH Storage Computer Corporation. Oh 
npeACiaB;i5iei co6oh neKyio BapnauHio na le- 
My RAID 3 H RAID 4 c Ao6aB/ieHHeM Kema 
noBbiiueHH5i cKopociH pa6oibi MaccHBa. 

RAID S M ParityRAID 

06a 3IHX Ha3BaHH51 51B/15UOIC51 lOprOBblMH 
MapKaMH KOMnaHHH EMC Corporation. Oc- 


HOBHa5i Hx oco6eHHocib — aanncb AaHHbix 
He noc/ieAOBaie/ibHo no AHCKaM, a no cxeMe 
«Ka>KAbiH 6 /iok AaHHbix Ha cboh ahck». 
ripoH/i/iiocipHpyeM npHHAHn hx pa6oibi 
c/ieAyioneH ia6/iHAeH: 


RAIDS 

A1 

B1 

Cl 

pi 

A2 

B2 

C2 

P2 

A3 

B1 

C3 

P2 


RAID S Hcno;ib3yeiC5i b CHCieMax xpanenn^i 
AaHHbix EMCSymmetrix. ParityRAID 5ib/i5i era 

HOBbIM lOprOBblM 0603HaneHHeM 3I0H CHCieMbl. 

CymeciByei eme Hena/io ypoBHen RAID, 
npeACiaB;i5UOiAHx le h;ih HHbie KOM6HHauHH 
y>Ke onHcaHHbix BapnaniOB. Hx Hcno/ib30Ba- 
HHe o6ocHOBaHo /iHiub B peAKHx c/iyna^ix h 
HHiepecHo pa3Be hio npoc|3eccHOHa;ibHbiM 
cneuna/iHciaM no RAID. 

Soft vs Hard 

AnnapaiHbie RAID-KOHipo/i/iepbi BecbMa nac- 
10 BcipaHBaiora b HHnceibi coBpeMOHHbix 
MaiepHHCKHx n/iai. Oahbko, necMOip^i na hx 
lUHpoKyK) pacnpocipaHeHHOcib, nony;i5ipHbi 
H nporpaMMHbie pea;iH3auHH RAID; b io >Ke 
BpeM5i Ha pbiHKe npHcyiciByioi h kom6hhhpo- 
BaHHbie, annapaiHO-nporpaMMHbie pemenn^i. 

riporpaMMHbiH RAID Hcno;ib3yei pecypcbi 
ueHipa/ibHoro npoueccopa a^i^ noAAep>KKH h 
o6pa6oiKH MaccHBa. 3ioi aapnani HMeei KaK 
n/llOCbl, laK H MHHyCbl. C OAHOH CIOpOHbl, f\J\5\ 

CPU HaHAera h Apyra^i, 6o;iee no/ieana^i pa- 
6oia. OAHaKO, ynnibiaa^i 6o/ibiuyK) npoH3BO- 
AHie/ibHocib coBpeMOHHbix npoueccopoB, c 
noMOiAbK) nporpaMMHoro RAID Bno/ine pea;ib- 
Ho no/iyHHib noBbiiueHHoe GbicipoAenciBHe. 

y annapaiHoro RAID iaK>Ke ecib cboh npe- 
HMymeciBa. 0 Ma;iOH narpyaKe na npoueccop 
y>Ke 6bi/io CKaaaHo — aanaciyio npoueccop- 
Hoe BpeM5i ueHHee npoH3BOAHie/ibHociH Mac- 
cHBa. B nporpaMMHOM RAID HeB03M0>KH0 pe- 
a;iH30Baib BecbMa Ba>KHyK) lexHO/iornio hot 
swapping, nosBO/i^uomyio 3aMeH5iib BbiiueA- 
mne hs cipo5i ahckh MaccHBa na xoAy, 6ea 
nepe3arpy3KH onepauHOHHOH CHCieMbi. 
l/lMeHHO no3iOMy b cepBepax name Bcero 
npHMeH5U0i annapaiHbiH RAID. 

Tenepb o rn6pHAax. 06biHHO b MaiepHH- 
CKHe n/iaibi cpeAHero uenoBoro K/iacca BCipa- 
HBaera rnGpHAHbiH KOHipo/uiep RAID. C an- 
napaiHOH iohkh 3peHH5i MHKpocxeMa laKoro 
KOHipo/i/iepa RAID npaKinnecKH ne oi/innaei- 
cs\ OI o6biHHoro KOHipo/i/iepa >KeciKoro ahc- 
Ka, HIO 5iB;i5iera npHHHHOH AemeBHSHbi 3ioro 
peiueHH5i. KaK h nporpaMMHbie MaccHBbi, rn6- » 
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TECHNOLOGIES 


Teopn^ M npaKTMKa RAID 



AnnapaTHbiM RAID-KOHTpo;i;iep noMO>KeT 
cyiMecTBeHHO pasrpysiiTb KOivinbiOTep 



MHome coepeMeHHbie iviaTepMHCKMe 
n;iaTbi ocHaiiiaiOTcn MHTerpiipoBaHHbiMii 
RAID-KOHTpo/ 1 /iepaiviM 



ripOCTeMUlMM RAID-MaCCMB MO>KHO 
opraHMSOBaTb cpeACTBaiviM Windows XP 


» pMAHbie RAID o6pa6oTKM ASHHbix no/iara- 
fOTC5i Ha CPU, OAHaKO MX HacipoMKa M ycia- 
HOBKa npoM3BOAMTC5i H6 Ha ypoBHC onepa- 
AMOHHOM CMCieMbi, a Hepes BIOS. AOMam- 

Hero no/ib30BaHM5i o6biHHo peKOMeHAytoi tm- 
6pMAHbiM RAID. 

HtO HaM CTOMT 
RAID nocTpoMTb 

BBOAHyfO HaCTb M0>KH0 CHMiaib 3aKOHH6HHOM. 
HM>Ke MbI npMBOAMM COBeibl no C03AaHMf0 
RAID Ha AOMamneM KOMnbfoiepe. npoae- 

AeHM5i onbiTOB noTpe6yeTC5i KaK MMHMMyM Asa 
>KecTKMX AHCKa, a eme /lynme — ipM. 

BToporo 3KCnepMM6HTa Heo6xOAMMO Ha/lMHMe 
BCipoeHHoro b MaiepMHCKyfo n/iaiy annapai- 
Horo KOHipo/i/iepa RAID. B npouecce 3Kcne- 
pMMeHTOB ahckm 6yAyi c|DopMaTMpoBaTbC5i, no- 


3TOMy Heo6xOAMMO COXpaHMTb Ba>KHbie AaH- 
Hbie Ha peaepBHbix H0CMTe/i5ix. 

OnbIT 1. flpOrpaMMHblM 
RAID level 0 b Windows XP 

Co3Aaib nporpaMMHbiM RAID onenb npocTO. 
fl/151 3Toro c/ieAyei aaniM b «riaHe;ib ynpaB/ie- 
Hm AAMMHMcipMpoBaHMe ^ YnpaB/ieHMe 
KOMnbfOTepoM» M B pa3Ae/ie «3anoMMHafoiAMe 
ycTpoMCTBa» Bbi6paib «ynpaB/ieHMe AHCKaMM». 

B OTKpbiBiueMC5i 0KH6 noKaaaHbi Bce ahc- 
KM KOMnbfoiepa m cymecTByfoiAMe pa3Ae;ibi. 
Ot pa3Ae/iOB npMAeTC5i OTKaaaibc^i: RAID 
npeAno/iaraei o6-beAMHeHMe Bcero ahckobo- 
ro npocipancTBa. Ba>KHO, hto OC Kpanne 
>Ke;iaTe;ibHO ociaBMib na ahcko 6e3 RAID, 
nocKO/ibKy ycianoBKa Windows XP na npo- 
rpaMMHbiM MaccMB conp5i>KeHa c cepbeaHbiMM 


TpyAHOCT51MM. TaKMM o6pa30M, npM Ha/IMHMM 
Tpex >KecTKMX ahckob Hy>KHO npeo6pa30Bbi- 
Baib B RAID TO/ibKO ABa m 3 hmx, to ecTb le, 

Ha KOTOpbIX He CTOMT OC. 

l/lTaK, noc/ie yAa/ieHM5i /lorMHecKMx ahckob 
ocTa/iocb npoBecTM HexMTpyio onepauMio. 
VKaabiBaeM Heo6xoAMMbie a^^ npeo6pa30Ba- 
HM51 >KeCTKMe A^CKM M B M6HK) «fleMCTBM6 ^ 

Bce 3aAaHM» Bbi6MpaeM nyHKT «ripeo6pa30- 
BaTb B AHHaMMHecKMM AHCK». Floc/ie nepeaa- 
rpy3KM Mbi no/iynaeM HOBbiM BMpTya/ibHbiM 
AMCK CO BceMM npoMMyiAecTBaMM RAID 0. 

OnbIT 2. McnonbsyeM 
annapoTHbiM (m6pMAHbiM) 
KOHTponnep RAID 

B c/iynae Ha;iMHM5i annapaTHoro KOHTpo/i/iepa 
RAID npeACTaB/i5ieTC5i paayMHbiM Mcno;ib30- » 




Matrix RAID 


Pea;iM3auMfl Maccnea RAID 0 +1 Ha AByx AHCKax J 


Ba>KHbie npMjio>KeHMR m 
A aHHbie pacnojiaraiOTCR Ha 
RAID 1 

-OC 

- IlMHHbie M Ae/iOBbie AaHHbie 

- BM3HeC-npM/10>KeHM51 

HeKpMTMMHbie npMHO>KeHMH M 
AaHHbie pacno/iaraiOTCH na 
RAIDO 

- l/Irpbi 

- OaM/ibi noAKaHKM 

- MeAMaAaHHbie 


, Matrix RAID 


WeCTKHH AMCK 1 )KeCTKHH AMCK 2 



TexHonornn Intel Matrix RAID nosBonneT Mcno/ibsoBaTb Bcero Asa >xecTKiix 
AMCKa i\nn opraHMsauMM MaccMBa RAID 0+1 


MacckiB Heo 

Hoean paspaOoTKa Intel nacTO-nbKO MHHoea- 
UMOHHa, HTO ee nacTO HasbieaiOT «HOBbiM 
ypoBHeM RAID»; MHTepec k h 6 m npeACTaB/in- 
eTcn HaM Bno-nne oOocHOBaHHbiM. floncHMM 
npMHU,Mn AeHCTBMH Matrix RAID. 

/laHHan TexHO-nornn Mcno-nbsyeT MaccMB ms 
AB yx >KecTKMx amckob. HacTb oOiuero oOte- 
Ma OTBOAMTcn noA RAID level 0, ocTa^nb- 
Hoe — noA RAID level 1. B oO-nacTM RAID 1 
MO>KHO XpaHMTb UeHHbie AOKyMeHTbl, He 
onacancb sa mx coxpaHHOCTb. B to >Ke ape- 
MH Mcno-HbsoBaHMe oO/iacTM RAID 0 noBbi- 
LuaeT npoMSBOAMTe-HbHOCTb ahckobom noA- 

CMCTeMbl, HTO CaMbIM nO-HO>KMTe/lbHblM 

oOpasoM CKasbiBaeTcn na paOoTe pecypco- 
6MKMX npM,nO>KeHMM. HeCOMHeHHO, TaKOe 
opMrMHa-HbHoe pemeHMe BbisoeeT Oo-nbinoM 
MHTepec Ha pbiHKe, k tomy >Ke Matrix RAID 
opMeHTMpoBana na AOMamHMx no/ibsoBaTe- 
-neM. PemeHMe Intel OKasa^nocb eecbMa Bbi- 


BepeHHblM — Ha AaHHbIM MOMeHT B HeM He 
BbiHB-neHO KaKMx-,nM6o cepbesHbix neAopa- 
OoTOK. /Ia>Ke npbie CKenTMKM m bpotmbhmkm 
«BH ecepBepHoro» RAID npMsnaiOT, hto a-hh 


AOMamnero Mcno-nbsoBaHMn tpyaho naMTM 
6o-nee yAannyio KOMOMHauMio. 
rioAAep>KKa Matrix RAID pea-HMSOBana 
B HMnceTax Intel 1915/925. 
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» Baib MMeHHO ero. B npouecce HacipoMKM RAID noTpe6yeTC5i cfiopMaTM- 
poeaHMe Bcex ahckob m nepeyciaHOBKa Windows XP, noaiOMy He sa- 
6yAbie CAe/iaib pesepBHbie kohmh ASHHbix. 

HacTb 1: npMroTOBneHiifl 

riepeA Hana/iOM MaHnny;i5iAMM yAOCiOBepbiecb b Ha;iMHMM AHCKeibi 
c Apa^BepaMM RAID, MMeHHO AHCKeibi — npM yciaHOBKe Windows XP 
HMKaKMMM ApyrMMM HOCMTe;i5iMM no/ib30BaTbC5i He/ib35i. B c/iyHae ec- 
j]\A ApaMBep HaxoAMTC5i Ha CD (nacTO oh bxoamt b KOMn/ieKT ApaMBe- 
poB K MaiepMHCKOM n/iaie), nepenmume ero na AUCKeiy. 065i3aTe;ib- 
Ho npoBepbie pa6oTOcnoco6Hocib AMCKeibi npM homoiam Scandisk. 



KAHECTBO 

HAflE>KHOCTb 

flOCTynHocTb 


HacTb 2: HacrpaiiBaeM BIOS 

C;ieAyK)iAMM 3ian — aKTMBaun5i RAID b BIOS. 

nepBOHana/ibHO Heo6xoAHMO BK/ifOHMTb noAAep>KKy SATA. 

3Toro B MeHfo «Integrated Peripherals)) c/ieAyei Bbi6paib napaMeip 
«SATA DMA Transfer)) m nepeaecTM ero b cocto^ihho «EnabLed)). Ta- 
KMM o6pa30M, pa3peiuaeTC5i ncno;ib30BaHMe BbicoKonpon3BOAMTe;ib- 
Horo pe>KMMa DMA npM pa6oie c >KecTKMMM A^CKaMM. Ec/im laKOM 
napaMeip oicyiCTByei — He 6eAa, 3HaHHT, oh BK/ifonen aBioMaiM- 
HecKM. fla/iee b mohio «0nboard devices)) BK/ifonaeM neobxoAMMbie 
SATA-nopibi — npMHeM lo/ibKO le, k KOiopbiM noAK/ifonenbi >KecTKMe 
AMCKM. C/ieAyK)iAMM mar: aaxoAMM b Menfo «RAID setup)) m BK/ifona- 
eM onuMfo «RAID enabled)), oiMena^i le >Ke nopibi, hto m na npeAbi- 
AymeM mare. 

CoxpaH5ieM M3MeHeHM5i M nepe3arpy>KaeM KOMUbfoiep. 

HacTb 3: pa6ora c BIOS RAID-KOHTponiiepa 

l/liaK, Ha leKymeM 3iane nam KOMUbfoiep noAAep>KMBaeT RAID. Ocia- 
jiocb yKaaaib, KaKOM H3 ero ypoBHen nac MHiepecyei. 

rioc/ie npoBOAeHHbix asmctbhm npM aanycKe KOMUbfoiepa ao- 
no/iHMie/ibHO B03HMKaei coo6iAeHne «Press FIO to run RAID BIOS 
Setup)). K BIOS MaiepMHCKOM n/iaibi oho He MMeei HMKaKoro oiho- 
meHM5i. ripM Ha>KaiMM yKasannoM K/iaBMmM b no5iBMBmeMC5i Menfo 
MO)KHO Bbi6paib ipebyeMbiM ypoBenb RAID; obbiHHO 3io RAID level 
0. TaK)Ke HeobxoAMMO BHOBb oiMeiMib, KaKMe ahckm noA/ie>Kai mc- 
no;ib30BaHMK) b RAID. Coxpan^ieM M3MeHeHM5i. 

rio oKOHHaHMM npouecca c|DopMMpoBaHM5i MaccMBa byAei noKaaana 
lab/iMua, M3 KOiopoM Hac MHiepecyei nyHKi«RAID Status)). Ec/im Ha- 
npoiMB Hero ciomi «healthy)), lo Bce b nop/iAKe, mo>kho npoAO/DKaib. 
Ec/im >Ke no/iBM/iocb coobmeHMe BpoAe «Error creating RAID)), lo cio- 
mi nepenpoBepMib npaBM/ibHocib Bbino/iHOHM/i agmcibmm Ha npeAbi- 
AyiAMX 3ianax m npM neobxoAMMOCiM McnpaBMib omnbKM. 

BciaB/i5ieM ahck c Windows XP m nepeaarpy/KaeM KOMUbfoiep. 


npEacTAenFiEM Hoevio 

AKVCTI/lKy 

HP-7SOT 

‘ MoiAHOCTb (RMS): 

4>pOHT - 2 X 1 50 Bi 
ueHip - 100 Bt 
Tbm - 2 X 80 Bt 



HacTb 4: HioaHCbi ycraHOBKii Windows XP 

rioc/ie Hana/ia ycianoBKM na 3Kpane na necKO/ibKO ceKyHA bo3hmk- 
Hei coobmeHMe, npeA/iarafomee Ha>Kaib K/iaBMmy «F6 )) a^^ ycianoB- 
KM ApaMBepa RAID. HeobxoAMMO BOcno/ib30Baibc/i 3 imm /ifobesHbiM 
npMr/iameHMeM; ec/iM >Ke Bbi He ycne/iM, c/ieAyei nepeaarpysMib 
KOMUbfoiep M Hanaib Bce aanoBO. Vc/iy/K/iMBa/i nporpaMMa ycianoB- 
KM nonpocMi noAiBepAMib neobxoAMMOCib MHCia/i/i/iUMM ApaMBepa 
Ha>KaiMeM K/iaBMmM «Z». floc/ie aarpysKM ApaMBepa AUCKeiy c/ieAy- 
ei o6/i3aie/ibHO Bbmyib m 3 AUCKOBOAa. fla/ibHeMmMM npouecc ycia- 
HOBKM Windows hmhom He oi/iMHaeic/i oi obbiHHoro. 

■ ■ ■ AHApeii rpvimviH 


HauiH AHJiGphi: 
MocKBa 

(095) 775-75*66 
181-90-43 
777-23-73 
542-80-70 

XaOapoBCK 

(4212)73-33-33 

CaHKT-naTGp5vpr 

(812)764-78-69 

702-46-86 

POCTOB-Ka-flOHy 
(8632) 62-53-33 

nepMb 

(3422)43-33-77 


KpacHonpcK 

(3912)50-00-00 

BonrorpaA 

(8442)39-11-99 

HoBoeiiOHpCK 

(3832)22-71-83 

KeMepoBO 
(3842) 37-77-33 

EKBTepMHdypr 

(3432) 339-22-35 

373-40-61 

330-72-20 


www.svan.ry 
audio@svan.ru 
Ten.: 22-33-44-5 
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TECHNOLOGIES 


AjirOpMTMbI apXMBaUMM 

Ec;im BepuTb crapuy Bopxecy, eaBM/ioHCKaji 6n6;iMOTeKa cocrojijia ms HecKO/ibKMx luecTM- 
rpaHHMKOB: Ha cienax Ka>KAoro ms hmx 6bmo naib no;iOK, Ha Ka>KAOM no;iKe — ipMApaib ab 6 
KHMTM OAHoro pasMepa, b Ka>KAOM KHMre — neTbipecia CTpaHMp, na Ka>KAOM CTpaHMpe — 
copoK ciponeK, b Ka>KAOM cipoKe — BoceMbAem 6yKB. A;iropMTMbi coBpeMeHHbix apxMBa- 
TopoB npoAyMaHbi HMHyib He xy>Ke cipyKTypbi CKasoHHoro KHMroxpaHM/iMiAa. 
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TECHNOLOGIES 


OKaiMe flaHHbix 



WinZiP 9.0 WinRAR3.5 WinZiP betalO WinAce 2.2 PowerArchiver 9.25 


riony;inpHOCTb apxMBaTopoB no KomiHecTBy CKaHMBaHiiM c download.com 



A3BI1A Xa(t>(t>MaH npoBBiin ce6n 
BO MHorMx o6nacTBx HayKM 


MsSaBHTbCSI OT JIMlUHerO 

MH 0 >KeCTB 0 TMnOB AaHHbIX, xpaHMMbIX Ha 
KOMnbfoiepe, He maAMi amckobo 6 npocipan- 
CTBO. Bo/lblUMHCTBO CflOpMaTOB PpeiUaT M 3 - 

6 biT 0 HH 0 CTbf 0 , B 3 aM 6 H o 6 ecneHMBa 5 i no/ibso- 
Baie/ifo KOMcfiopTHyK) pa 6 oiy. HpesMepnocTb 
He c/iMiuKOM saMeiHa, KorAa Mbi MMeeM Ae/io 
c leKCTOBOM MHc|3opMauMeM, HO OHa Aaei o 
ce 6 e 3Haib npM pa 6 oie c n3o6pa>KeHM5iMM, 
MysbiKOM M BMAeo. Tax, coxpaHeHHa^i b c|Dop- 
Maie JPEG n;i;iK)CTpauM 5 i b 6 o;iee neM 10 pas 
«;ierHe» opnrMHa;ia. Bonpoc c>KaTM 5 i MHcfiop- 
MaUMM CTaH0BMTC51 0 C 06 eHH 0 aKiya/lbHblM, 
KOTAa Heo 6 xoAMMO sanMcaib cfiaM/ibi na 
CMeHHbiM Hocme/ib m/im oinpaBMib mx 
no 3/ieKTpoHHOM noHie. 

Bee MHoroo 6 pa 3 ne a/iropmMOB c>KaTM 5 i 
MO>KHO pasAe/iMTb Ha ABa Tuna. Flepabm — 


CxQTb B 1 00 p03 

HecKO/ibKO /lei TOMy HasaA aiN/iepHKaHCKan 
KOMnaHMH ZeoSync o6-bHBn;ia o tom, hto 
B/ iaAeei KOHuenuMeM lexHO/iorHM Zero 
Space Tuner, Koiopan nosBO/ineT OKHMaib 
AaHHbie B 100 pas. HaA Bon/iOLAeHneM 

MAeM B >KM3Hb ipyAHTCH K3K npOPpaMMHC- 
Tbl, T3K M MaieMaTHKM, HO, CyAH HO BCOMy, 
pemeHMe yBMAm cbot eiAe He CKopo. Flo 
C/lOBaM paSpaOOTHMKOB, HOBblM a/iropnTM 
n03B0/iMT npeoAO/ieib npeAe/i K/iOAa llleH- 
HOHa, COBepiUMB peBO/llOUMK) B COBpeMeH- 
HOM TeOpMM CBH3M. HanOMHMM, HTO CO- 
3AaHHan b 1948 roAy MaTeMaTHnecKan Te- 


apxMBauM 5 i sa chot MSMeneHM^i CTpyKTypbi 
(K 0 MnpeCCM 51 C nOTep 51 MM), BTOpOM — yn/lOT- 
HOHMe 3 a CHOT TpaHCC| 30 pMaUMM C 0 Aep>KaHM 51 
(K 0 MnpeccM 5 i 6 es noTepb). 

ripM KOAMpOBaHMM C MOAMCflMKaUMeM 
CTpyKTypbi, BoccTaHOB/ieHMe AaHHbix 6 es no- 
Tepb HeB 03 M 0 >KH 0 — APyPUMM C/lOBaMM, 3 T 0 T 
npouecc Heo 6 paTHM. rioAo 6 Hbie MeTOAbi 
o 6 ecneHMBafOT BbicoKyio CTenenb KOMnpec- 
CMM, HO OHM COBepmeHHO He npMMeHMMbI K 
TeKCTOBOM MHcfiopMauMM. llpeAHasHaHeHbi 
TaKMe a/iropMTMbi a^^ pa 6 oTbi c M/i/iiocTpa- 
AM 51 MM, MysbiKOM M BMA 60 . KoMnpeccM 5 i c no- 
Tep 5 iMM yHMTbiBaeT oco 6 eHHocTM He/iOBenec- 
Koro BOCnpM 51 TM 51 rpac|DMHeCKOM MHC| 30 pMaUMM, 
ayAMO- M BMAeoAaHHbix. 

HanpoTMB, o 6 paTMMoe OKaTMe rapaHTM- 
pyeT no/iHoe BoccTanoB/ieHMe opMrMHa/ia m 


opMH llleHHOHa MMe/ia orpoMHoe anane- 
HMeA-nn paaBMTMH KpMnTorpacJ)MM. 

B c/iynae ycnexa paapaOoTKM npoO/ieMa 
oOMena Oo/ibUJMMM oOteMaMM AaHHbix OTna- 
A6T caMa coOoM. B/iaAe/ibUbi KOMUbioTepoB, 
He MMeiOLAMx BbicoKOCKopocTHoro AOCTyna 
B MHTepneT, CMoryr oOMeHMBaTbcn My/ibTM- 
MeAMMHblMM AaHHbIMM, 3 H3 KOMUaKT-AMCK 
M0>KH0 6yA6T aanMCbiBaTb BMAeo BbicoKoro 
KanecTBa. Tanan TexHO/iornn cnocoOHa co- 
BepLUMTb peBO/llOUMK) B KOMUpeCCMM MH(})0p- 
MauMM, ec/iM, KOHeHHO >Ke, MeHTa paapaOoT- 
HMKOB KOrAa-HMOyAb BOn/lOTMTCH. 


MO>KeT 6 blTb npMMeHMMO KO BCeM TMnaM 
AaHHbix, HO HaM 6 o/iee 3 C|DC| 3 eKTMBHO OHO 
Bce-TaKM npM o 6 pa 6 oTKe TOKCTOBbix c|DaM- 
;iOB M nporpaMMHbix koaob. 

CoBpeMeHHbie nporpaMMbi-apxMBaTopbi 
Mcno/ibsyiOT AOCTaTOHHO MsoiApeHHbie noA- 
XOAbl K KOAMpOBaHMK), CyTb KOTOpbIX COCTO- 
MT B aAanTauMM a/iropMTMa okbtm^i k oco- 
6 eHHOCT 51 M OKMMaeMbIX TMnOB AaHHbix. To 
ecTb nporpaMMa npocMaTpMBaeT m ana/iMSM- 
pyeT c| 3 aM;i, nepeA tom kbk Bbi 6 paTb ohtm- 
Ma/ibHbiM Hero motoa KOMnpeccMM. 

HioaHCbi KOMnpeccMM 

KoMnpeccM 5 i mmoot onpeAe/ieHHbie TexHMHec- 
KMe xapaKTepMCTMKM. Bo-nepBbix, 3 to CTenenb 
c>KaTM 5 i, noKasbiBaioma^i OTHomeHMe mcxoaho- 
ro M npOMSBOAHOrO nOTOKOB. Bo-BTOpbIX, CKO- 
pocTb c>KaTM 5 i, npeACTaB/i 5 uoiAa 5 i co 6 om Bpe- 
M 51 , saTpaneHHoe na npouecc apxMBauMM. 
HaKoneu, KanecTBO c>KaTM 5 i, onpeAe/i^iiomee, 
HacKO/ibKO xopomo ynaxoBanbi AaHHbie. 3 tot 
napaMeTp axTya/ien a^^i KOMnpeccMM c noTe- 
P 51 MM, TO ecTb Mcno;ib 3 yeTC 5 i, KorAa npMxo- 
AMTC 51 MMOTb AS/IO C My/lbTMMOAMMHOM MH- 
c| 3 opMauMeM. TaK, a^i^ rpac|DMHecKMx c|DaM;iOB 
OTHomeHMe mcxoahofo M 3 o 6 pa>KeHM 5 i k npo- 
M 3 B 0 AH 0 My onpeAe/i 5 ieTC 5 i BMsya/ibHO ;im 6 o 
c noMOiAbK) cneuMa/ibHbix nporpaMM. 

ripM KOMnpeccMM C nOTep 51 MM npMX 0 AMTC 51 
Bbi 6 MpaTb Me>KAy KanecTBOM yn;iOTHeHM 5 i 
M CTeneHbK) apxMBauMM. l/lAea/ibHbiM aapM- 
aHT — KOTAa AaHHbie noc/ie AeKOMnpeccMM 
no/iHOCTbK) cooTBeTCTByiOT opMTMHa/iy. Cero- 
AH 51 a/iropMTM KOMnpeccMM MO>KHO nOA 06 paTb 
B COOTBeTCTBMM C TCMM Tpe 60 BaHM 51 M, KOTO- » 
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He;iOBeHecKOMy r/iasy, b OT/iMHMe ot nporpaiviMbi, TB>Ke;io HaMTM 
OT/IMHIIB Me>KAy OKaTbiM M HeOKaTbIM M306pa>KeHMBMM 


» pbie npeAt^iB/i^ifOTC^i k HHc|DopMauMM. K npM- 
Mepy, B SaBMCMMOCTM OT Co6CTBeHHblX npM- 
opmeioB M0>KH0 Bbi6paib xpaHeHH5i My- 
3biKM c|3opMaT MP3, KOTopbiM xapaKTepn3yeTC5i 
BbicoKOM CTeneHbfo c>KaTM5i, M/iM CDA, o6;ia- 
AafOlAMM AOCTaTOHHO BbICOKMM KaHOCTBOM 
yn;iOTHeHM5i. OniMMa/ibHbiM BapnaHTOM f\j\s\ 
C>KaTM51 M3o6pa>KeHMM 51B;i5ieTC51 BCe-iaKM 
JPEG. jTOTyHMBepca/ibHbm ciaHAapi 6bi/i 
npnH5iT B 1991 roAy m AO cmx nop He CAaei 
/IMAMpyfOlAMX n03MAMM B o6/iaCTM o6pa6oTKM 
M3o6pa>KeHMM. Bbi6op c|DopMaTa BHAeoc|3aM;ia 
6o;ibiue 3aBHcMT ot Tuna HocnTe;i5i nHc|DopMa- 
[\m: MPEG-4 onTMMa/ieH a^i^ CD, MPEG-2 — 
A/151 DVD. ripM Mcno;ib30BaHMM apxMBaTopoB 
/lynmero peay/ibTaTa KOMnpeccMM mo>kho ao- 
CTMHb npM OKaTMM rpac|3MHeCKMX M TeKCTOBbIX 
AOKyMeHTOB, xy>Ke ag/io o6ctomt c ncno;iH5ie- 
MblMM cfiaM/iaMM M oGteKTaMM My/lbTMMeAMa. 

Ees jimuHiix 6 mt 

Oahmm M3 nepBbix yAaHHbix pemeHMM b o6;ia- 
CTM apxMBauMM CTa/i a/iropMTM Xac|3c|3MaHa. 
OAapeHHbiM yneMbiM, no/iyHMBiuMM b 18 /leT 
CTeneHb 6aKa;iaBpa (a no3>Ke CTeneHM MarMc- 
Tpa M AOKTOpa), OTC/iy>KMBlUMM B HOC/ieBOeH- 
Hoe BpeM5i Ha 3cmmha6 m 3ac;iy>KMBiuMM 3a 
CBOfO >KM3Hb 6eCHMC/ieHHOe KO/lMHeCTBO Ha- 
rpaA, OT/1MHM/1C51 BO MHOrMX o6/iaCT51X 3/ieKTpO- 
TexHMKM, HO CTB/i M3BecT6H BC6 >Ke 6/iaroAap5i 
M3o6peT6HHOMy MM M6T0Ay C>KaTM51 ASHHblX. 
fl3BMA Xac|DC|DMaH H6 CTa/1 lUMC|DpOBaTb Ka>KAblM 
CMMBO/l OAMHaKOBbIM KO/lMHeCTBOM 6 mT — 

KaK M3B6CTHO, B TeXHO/lOTMM ASCII A^^ OAMCf)- 
poBKM ;iK)6oro 3/ieMeHTa Mcno/ib3yfOTC5i 8 6mt 
M/iM 1 6aMT. Ero ma65i 3aK/iK)Ha;iacb b tom, 
HTo6bi KOAMpoBaTb HaM6o/iee nacTO BCTpena- 
fOlAMeC51 CMMBO/lbl MeHblUMM KO/lMHeCTBO 6mT, 


He>Ke;iM Te, KOTopbie BCTpenafOTC^i peAKO. 
KoAMpoBaHMe npoMcxoAMT B ABa 3Tana. 

Ha nepBOM onpeAe;i5ieTC5i nacTOTa no5iB;ie- 
HM51 cMMBO/lOB B 3aAaHHOM noc/ieAOBaTe/ib- 
HOCTM, Ha BTopoM npoMcxoAMT HenocpeA" 
CTB6HH0 lUMC|3pOBaHMe ABHHblX. 

l/lTaK, npeAno;io>KMM, y nac ecTb noc/ieAO- 
BaTe/ibHocTb cmmbo/iob: «MaMaMbmapaMy». 
ripo6e;iaMM m npaBM/iaMM nyHKTyauMM Mbi a^i^ 
ynpomeHM5i npMMepa npeHe6pe>KeM, b nameM 
c/iynae 3 to He kpmtmhho — BeAb Mbi oKMMaeM 
noc/ieAOBaTe/ibHOCTb cmmbo/iob, a He xyAO>Ke- 
CTBeHHoe npoM3BeA6HMe. fl/i/i npMCBoeHM/i 
Ka>KAOMy cMMBO/iy 6 mtobom noc/ieAOBaTe/ibHo- 
CTM nocTpoMM TaK Ha3biBaeMoe flepeao Xac|Dc|D- 
Mana. HacTOTa no/iB/ieHM/i cmmbo/iob b 
H ameM noc/ieAOBaTe/ibHOCTM: m — 4, a — 4, 
bi — 1, p — 1, y — 1, /I — 1. l/l3 cc|DopMMpo- 
BaHHoro HaMM cnMCKa Bbi6epeM cMMBO/ibi c Ha- 
MMeHblUMM BeCOM, 3TO bl, p, y M /I. Hx Mbi MO- 
>KeM ce6e no3BO/iMTb 3aiuMc|DpoBaTb 6o/ibiuMM 
KO/lMHeCTBOM 6 mT. I/ItBK, AB6 HM)KHMX BOTBM Ha- 

mero Aepeaa — 3 to «bi» m «p», a TaK>Ke «y» m 

«/l», o6'beAMHMM MX M npOCyMMMpyOM HaCTOTy 
no5iB/ieHM5i 3TMX cmmbo/iob: m — 4, a — 4, 


B 1977 roAy MspaM/ibCKMe yneHbie A6pa- 
xaM Jleivine/i m 9\ko6 3mb npeA/io>KM/iM cjDop- 
MMposaTb c/iOBapb ocHOBHbix noc/ieAOBa- 
Te/lbHOCTeM CMMBO/IOB. Bbl/lO COSASHO ABa 
a/iropMTMa — LZ77 m LZ78. OcHOBHbiM mx 
HeAOCTaTKOM CTa/ia MeA/iMTe/ibHOCTb npM 
opraHMsauMM c/iOBapn. HoByio BepcMio a/i- 
ropMTivia LZ78, no/iyHMBLuyio HasBaHMe 


(bl — 1, p — 1) — 2 , (y — 1, /I — 1) — 2. 
Tenepb cHoaa Bbi6epeM ABa ya/ia c HaMMeHb- 
meM BepO/ITHOCTbK) n051B/ieHM51 B K0A6 — 
(bl+p) M (y+/l) — M o6'beAMHMM MX B HOBbIM 
yae/i: m — 4, a — 4, {(bi — 1, p — 1) — 2 , 

(y — 1, /I — 1) — 2} — 4. Tax KaK Ka>KAbiM 
6 mT MO)KeT HOCMTb ABa 3HaHeHM51 — 1 M 0, HaM 
Heo6xoAMMO B MTore co3A3Tb ABa y3/ia. CAe/ia- 
eM 3TO TaK: (m — 4, a — 4) — 8, {(bi — 1, 
p-l)-2, (y-l,^-l)-2}-4. 

riocTpoMB Hame Aepeao, Mbi onpeAe/iMMC/i, 
KaKOM 6 mtobom noc/ieAOBaTe/ibHocTbK) koam- 
pOBaTb Ka>KAblM M3 CMMBO/IOBI M — 01, a — 00, 
bl — 111, p — 110, y — 101, /I — 100. l/lToro- 
Ba/1 noc/ieAOBaTe/ibHOCTb cmmbo/iob b okbtom 
BMA e 6yA6T coAep>KaTb 28 6 mt npoTMB 128 
(16 CMMBO/IOB no 8 6 mt) npM koampobbhmm 
K a>KAoro CMMBO/ia b cmctomo ASCII. Mbi OKam 
MHc|3opMauMK) B HOTbipe c /iMiuHMM pa3a! 

XOT51 3TOT a/iropMTM 6bl/l C03A3H 6o/iee HeM 
50 /leT TOMy HaaaA, oh He Tep/ieT CBoeM aKTy- 
a/ibHOCTM M ceroAH/i: nap/iAy c ApyrMMM MeTO- 
A3MM c>KaTM5i ero MO)KHO BCTpeTMTb B pacnpo- 
CTpaneHHbix nporpaMMax-apxMBaTopax. 

■ ■ ■ AHApeM Accj/ypa 


LZW, co3Aa/i TeppM Be/in — coTpyAHMK kom- 
naHMM Sperry, b kotopom, KCTaTM, paOoTa/i m 
H eivine/1. Pha nporpaiviiviMCTOB Unix saMHTe- 
pecoBa/iMCb ivieTOAOM m, HeAO/iro AyMa^, 
HanMca/iM npM/io>KeHMe connpress. Bnoc- 
/leACTBMM a/iropMTM /leivine/iH-3MBa-Be/iHa 
Hame/i CBoe OTpa>KeHMe bo MHorMx (|)opivia- 
Tax, B nacTHOCTM, B GIF, TIFF m ARC. 
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M 0 Ae;i M 


Co3AaBaji CBOto SHaMeHuryto, noKO 
puBUjyio Becb fluKuPi 3anafl bmhtobky 
« 30-30», O/iMBep oLiuep BuHnecrep 
M He npeAno/iara/i, HTO AByMji * 
CTO/ieTM^IMM n03>Ke KOMnaHMfl 
IBM no3anMCTByeT 3iy wapKM- 
poBKy CBoero nepBoro >Ke- *1[i 
CTKoro AUCKa, no3Bo;iflBiuero 
3anncbiBaTb pe/ibix 30 Aopo>KeK 
no 30 ceKTopoB. 
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C oepeMeHHbie BHHneciepbi b no/iHOM 
Mepe noAHMH5iK)TC5i saKOHy Mypa, ko- 
TOpblM r/iaCMT, HTO A-H51 coxpaHeHM5i 
aKiya/ibHOCTM Toro miA mhoto Tuna a/iex- 
ipOHHblX yCipOMCTB B cpeAH6M Ka>KAbie no/i- 
Topa roAa ao/i>kho npoMcxoAMib yABoeHMe 
MX ocHOBHbix noTpe6MTe;ibCKMX napaMeipoB. 
Ho npoMSBOAMTb BbicoKOKaHecTBeHHyfo npe- 
AMSMOHHyfo MexaHMKy eABa j\\a ho c;io>KHee, 
H6M TaKOrO >Ke ypOBH51 3/ieKTpOHMKy, a H6o 6- 
xoAMMOCTb MX C0HeTaHM5i A^^ BbinycKa Kane- 
CTBeHHblX BMHHeCiepOB MHOrOKpaiHO nOBbl- 
luaei cooTBeiCTByfoiAMe lexHO/iorMHecKMe 
Tpe6oBaHM5i. B pesy/ibiaie Ka>KAbiM noc/ie- 
AytoiAMM lexHo/iorMHecKMM npopbiB Tpe6yei 
OT npoM3BOAMTe;ieM Bce 6o/ibiuMx AeHe>KHbix 
MHBecTMAMM M HayHHbix pecypcoB. 

Bce 3 TO npMBe/io k TOMy, hto b HacT 05 i- 
lAMM M 0 M 6 HT >KeCTKMe A^CKM BbinyCKaK)TC 51 
Bcero HeCKO/lbKMMM KpynHbIMM KOMnaHM 51 MM. 
Bo/iee Toro, o6iamm 6 a;iaHC MrpoKOB Ha pbm- 
Ke B noc/ieAHMe roAbi Aa>Ke cia/i oipMAaie/ib- 
HbiM: npM6aBM/iC5i oamh npoMSBOAMie/ib — 
Samsung, nociaBMBiuMM ue/ib npMcyTCTBO- 
Baib BO Bcex cerMeHiax pbiHKa bbicokmx 
lexHO/iorMM, a ym/io cpasy ab 6 KOMnaHMM: 
Quantum nepeAa;ia cbom moiahoctm no npo- 
MSBOACTBy >KecTKMx A^CKOB Maxtor, a IBM — 
Hitachi. K TOMy >Ke Fujitsu nepecia/ia Ae/iaib 
o 6 biHHbie BMHHeciepbi m BbinycKaei lenepb 
TO/ibKO MOAe/iM A^^ cepaepoB m Hoyi 6 yKOB. 
3to, BnponeM, KOMneHCMpyei KOMnaHM 5 i 
Hitachi, npoMSBOAMBiua^i paHbiue lo/ibKO 
HaKonMie/iM a^^ Hoyi 6 yKOB: noc/ie lexHO- 
/lOrMHeCKOrO B/lMBaHM 51 CO CTOpOHbl IBM 
OHa cymecTBeHHo paciuMpM/ia cbom accop- 
TMMeHT. KciaiM, pas 6 Mpa 5 i nepMneiMM pbm- 
Ka >KecTKMX ahckob, Mbi nonyiHO y>Ke Ha- 
3 Ba/iM 6 o;ibiuyK) nacib ero ynacTHMKOB, hto 
/iMiuHMM pa 3 AOKa 3 biBaei ero 3 aMKHyiocTb. 
HeynoM 5 iHyTbiMM ocia/iMCb lo/ibKO Seagate 
M Western Digital, ho He noiOMy, hto ohm 
xy>Ke, a noTOMy, hto hm c kom He oBteAMH^i- 
jiMCb M He pa 3 Ae;i 5 i;iMCb. 

KpMTepim Bbi6opa 

CpeAM noTpe 6 MTe;ibCKMx xapaKTepMCTMK ahc- 
Ka Ba>KHeMiuMMM npMH 5 iTO cHMTaTb ero oBteM 
M cKopocTHbie noKaaaTe/iM. OBteM — noH 5 iT- 
Ho noneMy, a CKopocTb — M 3 - 3 a Toro, hto 
HTeHMe M 3 anMCb AaHHbix npoMcxoA^iT npaKTM- 
HecKM HenpepbiBHO b TeneHMe Bcero BpeneHM 
pa 6 oTbi KOMUbfOTepa, b snaHMTe/ibHOM Mepe 
onpeAe /15151 npoMSBOAMTe/ibHocTb BceM cMCTe- 
Mbi. BbicTpoTa oBnena AaHHbiMM c BMHHecTe- 
poM B 6 o;ibiueM CTeneHM aaBMCMT ot HMc/ia 


o6opoTOB ero ahckob b MMHyTy. Y BbinycKae- 
Mbix ceroAH5i MOAe/ieM 3 tm 3 HaHeHM 5 i TaKOBbi: 
5400, 7200, 10 000, 15 000 o 6 ./mmh. — a/i^i 
o6biHHbix 3,5"AK)MMOBbix ahckob; 4200, 5400, 
7200 o 6 ./mmh. — 2,5"AK)MMOBbix ahckob, 
Mcno;ib3yeMbix b HoyTByxax. 

Eme OAHa xapaKTepMCTMKa — oBteM 6 y- 
cfiepa >KecTKoro A^CKa, npeAHasHanenHoro 
onepaTMBHoro xpaneHM^i AaHHbix (AMana- 
30 H 3 HaneHMM — OT 2 AO 8 M 6 aMT). B o 6 meM 
c/iynae hom oh 6 o/ibiue, tom CTa 6 M/ibHee m 
6 bicTpee pa 6 oTaeT ahck, xot 5 i MHoroe 3 Aecb 
aaBMCMT OT TMna npMMen^ieMoro MHTepcfieMca. 

flo HeAaBHero BpeneHM noAK/ifoneHM^i 
HDD npMMeH 5 i;iC 5 i napa/uie/ibHbiM MHTepcfieMC 
ATA. OAHaKO K KOHuy npom/ioro roAa npaKTM- 
HeCKM Bce npOM 3 BOAMTe;iM BMHHeCTepOB 3 a- 
BepiuM/iM nepexoA na 6 o/iee nporpeccMBHbiM 
Serial ATA. B cepaepax, rAe Tpe 6 yeTC 5 i Bbico- 
Ka 5 i CKopocTb o 6 Mena AaHHbiMM c ahckom, 
Mcno;ib 3 yeTC 5 i SCSI-MHTepcfieMc. 

KpoMe ynoM5iHyTbix y>Ke KpMTepMee Bbi6opa 
>KecTKMx amckob (oBteMa m ckopoctm) cymecT- 
ByeT eme oamh, KOTopbiM He/ib35i ne yHMTbi- 
BaTb: CTOMMOCTb OAHoro rMra6aMTa A^CKOBoro 
npocTpancTBa. Tax, npM xapaKTepHbix uenax 
Ha BMHHecTepbi: $50 3a 40 FBaMT m $85 3a 
200 F6aMT, uena rnraBaMTa b nepeoM c/iynae 
cocTaB/i5ieT 6o/ibiue $1, TorAa kbk bo bto- 
poM — Bcero $0,43! BnponeM, 6/iM>Ke k aepx- 
HOMy npeAe/iy omkoctm (400-500 F6aMT) KpM- 

Ba51 aaBMCMMOCTM CTOMMOCTM 3B rMra6aMT OT 
o6mero oBteMa CHoea nanpaB/iena BBepx. 3to 
CB5i3aH0 c BbicoKOM ce6ecTOMMOCTbK) npoAe/ib- 
Hbix no eMKOCTM Ha AaHHbIM MOMOHT A^CKOB. 

Seagate 

ripMHAMnOM 3TOM KOMUaHMM 51B;i5ieTC51 Bbl- 
nycK ahckob ne 6o;iee hom c AByM5i n/iacTM- 
HaMM. 3 to no3Bo;i5ieT noAAop>KMBaTb BecbMa 
HM3KMM ypoBOHb u,eH 3a OAMH rMra6aMT. 
HanpMMep, 160- m 200-rMra6aMTHbiM moao- 
J151M AO/iroe BpeM5i npMHaA/ie>Ka;i a6co;noT- 
HbiM peKopA no cooTHomeHMK) ueHa/oBteM. 

A ceMHac b npoAa>Ke y>Ke no 5 iBM;iMCb ahckm 
Seagate na 300 m 400 F6aMT, paayMeeTC^i, 
TaK>Ke Bcero c AByM5i n/iacTMHaMM. 

B Ha6op cfiMpMeHHbix TexHO/iorMM, npM- 
MeH5ieMbix KOMnaHMeM npM npoM3BOACTBe 
HaKonMTe/ieM, bxoamt SoftSonic (Mcno;ib30- 
BaHMe ABMraTe/151 C rMApOAMHaMMHeCKMMM 

noAUiMHHMKaMM) M 3D Defense System (cy- 
mecTBeHHoe noBbiiueHMe tohhoctm m cko- 
POCTM n 03 MAM 0 HMp 0 BaHM 5 l). 

ripoAyKTbi noc/ieAHeM cepMM — Barra- 
cuda 7200.7 — BHemne OT/iMHaiOTC^i ot pan- » 
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Barracuda 7200.7: MOAe;ib eepHy/iacb 
Ha pbiHOK noc/ie AopaOoTKM npoiuHBKM 


» HMX M3Ae/lMM OTCyTCTBMeM cf)MpMeHHOM 
KpbiiuKM SeaShieLd, saKpbiBafomeM hm>khk)K) 
noBepxHocTb ycipoMCTBa. TaKMM o6pasoM, 
M3roTOBMTe;iM y/iyniuM/iM ox/ia>KAeHMe 3/ieK- 
ipOHHblX CX6M. l/lHTepeCHO TaK>Ke, HTO B HO- 
Bbix AHCKax OTcyiCTByfOT npnMeH5ieMbie b 
paHHMx MOAe/i5ix a/iropnTMbi CHM>KeHM5i my- 
Ma npM ocymecTB/ieHHM onepauMM noMCKa. 
Tenepb ahckm c o6biHHbiM HHTepc|DeMCOM ATA 
no yMO/iHaHMfo HacipoeHbi Ha «MeA/ieHHoe 
M TMXOe» n03MAM0HMp0BaHHe, a C MHiep- 
cfieMCOM Serial ATA — Ha «6bicTpoe, ho 
rpoMKoe». Taxa^i cmyauM^i Bno/ine o6-b5ic- 
HMMa: Seagate «pa3roH5ieT» BHHneciepbi 
Serial ATA, HTo6bi noAHepKHyib mx ocHOBHoe 
npeMMymecTBO — CKopocib. A ypoBenb my- 
Ma HOBbix Barracuda m 6ea loro Heo6biHaM- 
Ho Ma/i 6/iaroAap5i cfiMpMenHOM lexHO/iorHM 
SBT (sound barrier technology). 


HoBbie ropMSOHTbl 

0-neLij-HaKonnTe-nn o6-naAaiOT iviaccoH ao- 
ctomhctb: ohm KOMnaKTHbi, ne C0Aep>KaT 
He>KHOM MexaHMKM M BecbMa 6bicTpo payo- 
la lOT. Ho B TO >Ke Bpeivm eAMHMua o^teMa 
3Toro BMAa naMHTM Becbivia Aopora, a eivi- 
KOCTb He npeBbiLuaeT necKO-nbKMx rura^aMT. 
BbixoA Ha pbiHOK OAHO- M no,nyropaAK)MMOBbix 
BMHHeciepoB, npMHeM cpasy ot necKO/ibKMx 
npoMSBOAMie-neM, nosBO-HM/i paspa6oTHMKaM 
nopiaiMBHbix ycTpoMCTB nonpo6oBaib OTKa- 
saibcn OT Mcno-nbBOBaHMH AoporoM m ne ao- 
CTaTOHHO eMKOM (})-neLij-TexHO-norMM. 

TaK, eui,e b noBanpom/ioivi roAy KOMnaHun 
Digitaway (ToproBan iviapna MPIO) Bbinyc- 
TM/ia nopTaTMBHbiM MP3-n/ieep HSIOO c 



SP1614C: MOAe/iM ot Samsung ho 
ycTynaiOT npoAyKTaivi nuAepoB pbiHKa 


Barracuda 7200.7 

fl/151 HaKonMTe/151 obteMOM 160 rbauT ctommoc- 
Tbfo $85 npoM3BOAMTe;ieM aa^iB/ienbi c/ieAyK)- 
lAMe CKopocTHbie xapaKTepMCTMKM: cpeAH5i5i 
CKOpOCTb /IMHOMHOrO HTOHM^I C n/iaCTMH — 
CBbiiue 58 M6aMT/c, cpeAHee BpeM5i noMCKa — 
8,5 MC, cpeAHee BpeM5i AOCTyna — 4,16 mc. 

BHyTpeHH5i5i apxMTeKTypa b MOAe/ieu tbko- 
ro obteMa TMnMHHa: neTbipe to/iobkm na Ase 
paboHMe n/iacTMHbi. Bycfiep obMena ne TaKOM 
y>K bo/ibiuoM — Bcero 2 MbauT, xot5i a^i^ He 
caMoro bbiCTporo MHTepc|DeMca ATAIOO ero 
MO>KeT OKa3aTbC51 BnO/lHe AOCTaTOHHO. ECTb 
M MOAMcfiMKauMM c UHTepcfieMCOM Serial ATA m 
bycfiepoM 8 MbauT. OAHaKO b CBoe BpeM5i 3 tm 
MOA e/lM bbl/lM MBb^lTbl KOMnaHMeM M3 npOAa>KM 
M3-3a HM3KOTO KaHeCTBa n/iaCTMH M «CbipOM» 
npolUMBKM Firmware. B HacT05UAee BpeM5i ohm 


MMHMaTIOpHbIM >KeCTKMM AUCKOM eMKOC- 
TbK) 1,5 rOaMT. ripMHeM 3TO yCTpOMCTBO 
MO>KHO TaK>Ke MCnO-HbSOBaTb K3K BHeiiJHMM 

HaKORMTe-Hb USB 2.0. 

KoMnaHMH Samsung BbinycTM/ia SGH-iSOO — 
MySblKa/lbHblM CMapT(})OH C OAHOAKDMMOBbIM 
BMHHeCTepOM ObteMOM 3 rbaMT, KOTOpbIM 
TaroKe MO>KeT Mcno/ibsoBaTbcn KaK obbiHHbiM 
(t>;ieLij-ApaMB m noAK/iiOHaTbcn k flK no MHTep- 
(t>eMcy USB 2.0. A Nokia b CTpeM/ieHMM nepe- 
n/iKDHyrb KOHKypeHTOB cosAa/ia civiapT(])OH 
N91 c ahckom y>Ke Ha 4 fbaMT. Ana/iorMHHan 
CMTyauMH CK/iaAbiBaeTcn m b ob/iacTM c1)oto- m 
BMA eOKBMep: MOAB/IM go BCTpoeHHbIMM HDD 
npaKTMHecKM nepecTa/iM bbiTb ahkobmhkom. 


TaK>Ke 0CTaf0TC5i B HMc/ie npoAyKTOB, «Hepe- 
KOMOHAOBaHHbix K npoAa>Ke», XOT51 M BCTpena- 
fOTC51 B npaMC-JlMCTaX HeKOTOpbIX KOMnaHMM. 

Samsung 

B nepMOA npMxoAa na pbmoK HaKonMTe/ieM 
Samsung Ae/ia/ia r/iaBHyfo CTaaxy na ueHOByfo 
AOCTynHOCTb cboom npoAyKUMM. B peay/ibTaTe 
Hero BbinycKaeMbie ycTpoMCTBa necKO/ibKO 
OTCTaaa/iM ot M3Ae/iMM KOHKypeHTOB no Tex- 
HO/iorMHecKOMy ypoBHfo. Bepo5iTHO, 3 to bbui 
npaBM/ibHbiM xoA, nocKO/ibKy oh no3Bo;iM;i 3a- 
KpenMTbC51 B HOBOM HMlUe, HaKOnMTb OnbIT M, 
HaKOHeu, noAH5iTb KanecTBO BbinycKaeMbix 
AMCKOB, COXpaHMB npM 3TOM OTHOCMTO/lbHO ry- 
MaHHbie ueHbi. l/lTor — onenb xopomee coot- 
HomeHMe uenbi m npoM3BOAHTe;ibHOCTM. 

SP1614C 

ObteM MOAe;iM — 160 fbaMT no uene oko/io 
$83. CpeAHee BpeM5i noMCKa — 8,9 mc. Cko- 
pOCTb HTeHM51 C n/iaCTMH M3rOTOBMTe;ib He acf)M- 
lUMpyeT, npMBOA^I BMeCTO 3TOrO CKOpOCTb ob- 
Mena AaHHbiMM c byc|3epoM — ao 840 MbaMT/c, 
OAHaKO 0 pea/ibHOM np0M3B0AHTe;ibH0CTM Ta- 
KOM napaMOTp roBopMT Ma/io. 

KoHcf)MrypauM5i moac/im CTaHAapTHa^i 
AaHHoro obteMa: ab6 n/iacTMHbi m neTbipe 
ro/iOBKM. npMMeneHbi cfiMpMeHHbie toxho/io- 
TMM CHM>KeHM5i ypoBH5i luyMa B AO/iOM (Silent 
Seek) M B npouecce nepeMemeHM5i to/iobok 
B HacTHOCTM (NoiseGuard), aaiAMTbi ot BHem- 
HMX yAapHbix B03A6MCTBMM (SSB — Shock 
Skin Bumper), a TaK>Ke BMbpauMM, B03HMKa- 
foiAMx B peay/ibTaTe paboTbi cobcTBennoM 
MexaHMKM (ImpacGuard). 

Bycfiep obMeHa (8 MbaMT) KaK paa coot- 
BeTCTByeT Mcno/ibayeMOMy MHTepcfieMcy 
Serial ATA, KOTopbiM obecneHMBaeT «npoKaH- 
Ky» CO CKopocTbfo AO 150 MbaMT/c. 

Maxtor 

ObbiHHo npoM3BOAMTe;iM BMHHecTepoB pa3Ae- 
;i5iK)T noKo;ieHM5i cbomx npoAyKTOB no TaKOMy 
noKaaaTe/ifo KaK n/iOTHOCTb sanMCM. flo- 
CKO/ibKy yae/iMHeHMe 3tom xapaKTepMCTMKM 
51B;i5ieTC51 pesy/lbTaTOM COBepiUeHCTBOBaHM51 
TexHO/iOTMM M3roTOB/ieHM5i MaTHMTHbix n/iac- 
TMH, rO/lOBOK, CepBOCMCTOMbl M 3/ieKTpOHMKM 
(to eCTb cf)aKTMHeCKM Bcex KOMnOHeHTOB >Ke- 
CTKoro AHCKa), CTpeM/ieHMe paspaboTHMKOB 
obb^lBMTb 0 pO>KAeHMM HOBOM /IMHeMKM npo- 
AyKTOB Bno/iHe aaKOHOMepHo. 

Oahbko KOMnaHM5i Maxtor noneMy-TO peiuM- 
na OTKasaTbC5i ot obmenpMH5iTbix npaBM/i. Tax, 

B /iMHeMKe BMHHecTepoB DiamondMax Plus 9 » 


B 
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DiamondMax Plus 9: cpasy Asa pas-be- 
Ma nMTaHMn OAHoro BMHHecTepa 


Deskstar HDS722525VLSA80: peKopA- 
Han nnoTHOCTb sanncn na nnacTMHbi 


Seagate Momentus 5400.3 — nepebie 
AMCKM c nepneHAMKynnpHOM sanncbio 


» M 0 >KH 0 BCTpeiMTb MOAe/iM c n/iOTHOCTbfo sanM- 
CM K 3 K 60, T 3 K M 80 r 63 MT H 3 n/iaCTMHy. Y BMH- 
HeciepoB eMKOCTbfo 60 m 120 r 6 aMT n/iOTHOcib 
MCHblUe, H 6 M y AHCKOB tom >Ke / 1 MH 6 MKM, HO 
o 6 -beMOM 80 M 160 r 6 aMT. To >Ke caMoe Kacaei- 
ci\ BMHHeciepoB «TOHKOM» copMM DiamondMax 
Plus 8. y K 3 >KA 0 M MOAe/lM 3 TMX BMHHeCiepOB 
reoMeipM 5 i OAMHaKoaa — to/ibko oah 3 n/iacTM- 
H 3 M 0 AH 3 rO/lOBKa, 0 AH 3 K 0 BbmyCK 3 K)TC 51 MO- 
AMCflMKaUMM C paS/lMHHOM OMKOCIbK) — OT 20 
AO 40 r 6 aMT. rio;iyHaeTC 5 i, hto Maxtor b paMKax 
OAHoro ceMOMCTBa npeA/iaraei pasHbie c lex- 
HO/lOrMHeCKOM TOHKM 3 peHM 51 yCTpOMCTB 3 , H 6 
noxo>KMe no mifoneBbiM xapaKiepMciMKaM. 

DiamondMax Plus 9 

HaKonMie/ib o 6 -beMOM 164 r 6 aMT ctomt npM- 
MepHO $86 M MMeei MHTepecHyfo oco 6 eH- 
HocTb: OH o 6 opyAOB 3 H cpasy AsyM^i pasbeMa- 
MM nMT 3 HM 5 i. KpoMO Serial ATA MMeeic^i m 
CiaHAapTHblM HeibipeXKOHTaKTHblM BXOA, hto 
o 6 /ierHaeT noAK/ifoneHMe BMHHecTepa k CTa- 
pblM 6 / 10 K 3 M nMT 3 HM 51 . KpoM 6 Toro, cor/iacHO 
AOKyMeHTauMM, AaHHbiM H 3 KonMTe;ib MMeeT 
BecbMa HMSKyfo noTpe 6 ;i 5 ieMyK) moiahoctb. 

l/lHTepc| 3 eMC Ultra ATA/133 m 6 yc| 3 ep o 6 m 6 - 
Ha 8 M 6 aMT Bno/ine cooTBeTCTByfOT Apyr Apy- 
ry. 3 a 5 iB;ieHHoe cpeAHee BpeM 5 i AOCTyna — 
4,17 MC, cpeAHee BpeM 5 i noMCKa — 9,4 mc. 

Llena AannoM MOAe;iM necKO/ibKO Bbime, 
HeM y ana/iorMHHbix MSAe/iMM ApyrMX npoMS- 
BOAMTe/ieM TOM >Ke eMKOCTM, 0 AH 3 K 0 M npOMS- 
BOAMTe/ibHOCTb Maxtor AGMOHCTpMpyeT Bbiiue 
cpeAHOM B rpynne KOHKypeHTOB. YpoBeHb my- 
Ma BecbMa hmskmm m /iMiub homhoto 6 o;ibiue, 
HeM y jiMAepa — AUCKa ot Seagate. 

Hitachi 

B 2003 roAy 5 inoHCKa 5 i KOMnaHM 5 i Hitachi 
o 6 -beAMHM/iacb co storage-noApasAe/ieHMeM 
aMepMKaHCKOM IBM, o 6 pasoBaB HOByfo kom- 
naHMfo Hitachi Global Storage Technologies. 


Ee pyKOBOACTBO BbmaiuMBa;io Hano/ieoHOB- 
CKMe n/iaHbi: CTaTb caMbiM KpynHbiM npoMS- 
BOAMTe/ieM HaKonMTe/ieM Ha >KecTKMx ahck3x 
BO Bcex ceKTopax pbiHKa, a ne to/ibko b o6- 
jiacTM pemeHMM a^^i HoyTbyKOB, k3k b nacTO- 
5UAee BpeM5i. BTOMy b nepByfo onepeAb ao/i- 
>KeH cnoco6cTBOB3Tb boraTBiM onbiT 
cneuMa/iMCTOB o6eMx KOMnaHMM. 

riocKO/ibKy HapaiAMBaTb n/iOTHOCTb sanM- 
CM Ha n/iacTMHax ct3hobmtc5i hom Aa/ibiue, 
TOM c;io>KHee m Aopo>Ke, b BbinycKaeMbix ceM- 
Hac KOMnaHMeM Hitachi MOAe/i5ix eMKOCTbfo 
400 rbaMT (Deskstar 7K400) Mcno/ibsoBanbi 
npoBepeHHbie BpeMeneM 80-rMra6aMTHbie 
MarHMTHbie n/iacTMHbi, ynaxoBaHHbie b ko/im- 
HeCTBe H51TM lUTyK (c AeC51TbK) rO/lOBKaMM) 

B CTaHAapTHbiM 3 , 5 "AK)MMOBbiM Kopnyc. 


BnpoHeM, M roHKy sa noBbimeHMe n;iOT- 
HOCTM SanMCM n/iaCTMH KOMnaHM 51 npOBOAMT 
coBceM Hen/ioxo. Ona oahom ms nepBbix Ha- 
Ha/ia BbinycK «HacTO/ibHbix» >KecTKMx ahc- 
KOB c MHTepcfieMcoM SATA II (TaK>Ke cepMM 
Deskstar) eMKOCTbfo 80, 250 m 500 fbaMT, 
npMHeM B AByx CTapiuMx MOAe;i 5 ix AOCTMTHy- 
Ta peKOpAH 351 n/lOTHOCTb SanMCM. CKOpOCTb 
BpameHM 5 i lunMHAe/ieM y Bcex Tpex MOAe- 
/leM — 7200 o 6 ./mmh. 

Deskstar HDS722525VLSA80 

HaKonMTe/ib obteMOM 257 fbaMT o6oma6tc5i 
noKynaTe/ifo npMMepHO b $135. CxopocTb HTe- 
HM 5 l/sanMCM ABHHblX C n/iaCTMH S 351 B;ieHbl K 3 K 
61,4 M 29,7 M 6 aMT/c cooTBeTCTBeHHO, a cpeA- 
Hee BpeM 5 i noMCKa — 8,5 mc. » 


B 


SoKOH Mypa 


PocT no 3KcnoHeHTe 

rioHTM 40 / 16 T HasaA, 19 anpe/in 1965 ro- 
Aa, B aMepMKaHCKOM >KypHa-ne «Electronics 
Magazine» 6 bma onyO-nMKOBana CTaTbn 
Ma^noMSBecTHoro TorAa xmmmkb fopAona 
Mypa 0 TeKyiAeM coctohhmm MMKpoa^neK- 
TPOHHOM MHAyCTpMM. B H 6 M M 6 bma BOep- 
Bbie cc|)opMy;iMpoBaHa noAMenenHan My- 
poM saKOHOMepHOCTb, eiAe ne BOsaeAen- 
Han TorAa b panr saKona. llpeACTaBMB b 
BMA 6 rpac()MKa pOCT npOMBBOAMTe-HbHOCTM 
aanoMMHaiOLAMx MMKpocxeM, ynenbiM o 6 - 
Hapy>KM-n, hto HOBbie moab-hm mmkpocxbm 
B bixoAM/iM Ha pbiHOK cnycTH Oo-nee-Menee 
OAMHaKOBbie nepMOAbi — npMMepno Ka>K- 
Abie 12 Mecnuee, a mx eMKOCTb npM 3 tom 
BO spacTa-na Ka>KAbiM pas hohtm babo 6 . 
YnenbiM saK^nKSHM-n, hto ec-HM Tanan t 6 h- 
AeHLlMH COXpaHMTCn, TO MOLAHOCTb BblHMC- 
-HMTe-nbHbix ycTpoMCTB c TeneHMeM epeMe- 
HM 6yf\ej pacTM SKcnoHenuMa/ibHO. 


rio3>Ke, B cepeAMHe 70 -x toaob, Myp BHec 
B CBOK) c|)opMy;iMpoBKy nonpaBKM, BbiSBan- 
Hbie 6o/iee ASTa-nbHbiM ana-nMaoM CMTyauMM 
Ha pbIHKe 3-neKTpOHMKM. /I/lMTe-HbHOCTb 
□.MK-na yABoeHMH HMC-na 3-neMeHTOB yae-HM- 
HM-nacb AO 18-24 Mecnu,eB. 

SaKOH Mypa aKTya/ien m ceroAHn, npoAO-n- 
>Kan onpeAe-HHTb pasBMTMe MMKpoa/ieK- 
TPOHHOM OTpaC-HM. Oh OKaSa-HCH HaCTO/lbKO 

yHMBepca-HbHbiM, hto ero npMMenniOT m 
A/in npoTHOSMpoBaHMH pocTa pecypcoB 
B klHTepneTe, nponycKHOM chocoOhoctm 
K ana-noB cbhsm, yae/iMHenMn eMKOCTM na- 
KOHMTe/ieM M T. A- HO MHeHMIO AOKTopa 
Mypa, AO CMX nop (m no>KM 3 HeHHo) hb/ihio- 
LAerocn noneTHbiM npeAceABTe^neM coaeTa 
AMpeKTopoB KopnopauMM Intel, AOMCTBMe 
ero saKOHa npoA/iMTcn eiu,e 10-20 -neT, 
noc/ie Hero b Hero onnTb npMAeTcn bho- 
CMTb KOppeKTMBbl. 
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HARDWARE 


>KeCTKMe flMCKM 



Caviar WD2500JD: n3Ae;iM5i Western 
Digital HMKorAa He cnaeiiniicb CKopocTbio 


» 3to OAHa M3 ciapiuMx MOAe/ieM npoMseoACT- 
ea KOMnaHMM Hitachi GLobaL Storage Techno- 
logies. B/iaroAap5i Ha/iMHMfo ipex n/iacTMH m 
mecTM ro/iOBOK Mcno/ibsyera cf)MpMeHHa5i lex- 
Ho;iorM5i Rotation Vibration Safeguard, Koiopa^i 
y/iyniuaeT npoMSBOAMie/ibHOCTb ahckob b yc/io- 
BM51X noBbiiueHHOM BubpauMM (nac/ieAMe mo- 
6M/ibHbix HaKonMie/ieM). flpM laKOM ctommoctm 
BMHHeciepa oamh rnrabaMT AMCKOBoro npocT- 
paHCTBa o6oMAeiC5i npuMepno b $0,53, hto na 
25% Aopo>Ke, HeM y 200-rMra6aMTHbix MOAe/ien 
ApyrMx npoM3BOAMTe;ieM. 

Deskstar — eAMHCTBeHHbiM m 3 Bcex pac- 

CMOipeHHblX B A3HH0M Ciaibe AHCKOB, y KOTO- 
poro o6Hapy>KeHo cymecTBeHHoe paa/iMHMe b 
CK opocT5ix HTeHM5i M 3anMCM — 6o/iee 200%, 
npMHeM laKMe peay/ibiaibi Hab/ifOAafora 
TO/ibKO Ha nepBbix 20% eMKOCTM HaKonMTe;i5i. 

rioMMMO paateMa nMiaHM^i Serial ATA Ha- 
KonMie/ib obopyAOBaH m obbiHHbiM neibipex- 
KOHiaKTHbiM paateMOM. OAHaKO, coaAaaa^i 
RAID-MaccMBbi, c/ieAyei ynMibiBaib, hto laKOM 
paateM He no3Bo;i5ieT npoM3BOAMib «rop5i- 
Hee» noAK/ifoneHMe ycipoMciBa. 

Western Digital 

B noc/ieAHee BpeM5i Ae/ia aioro nponaBOAM- 
Te;i5i >KecTKMX ahckob 51BHO nom/iM B ropy. 

B 2004 roAy KOMnaHM5i Bbiiu/ia na BTopoe Me- 
CTO no obteMaM npoAa>K, yciynuB /iMiub npM- 
anaHHOMy /iMAepy — Seagate. TaxoM peay/ib- 
lai bbl/l AOCTMTHyi HOHIM MCK/lfOHMie/lbHO 3a 
cnei pea/iM3auMM 3,5-AK)MMOBbix ATA-naKonM- 
le/ieM, nocKO/ibKy ycipoMCTBa ceMencTBa 
Scorpio (2,5") bbi/iM ocf)MAMa;ibHO npeACiaB- 
jieHbi TO/ibKO 26 OKT5ibp5i 2004 roAa m cyme- 
CTBeHHoro ypoBH5i npoAa>K He MMe/iM. 

CeroAH5i >Ke ao/i5i BMHHeciepoB f\j\s\ nopia- 
TMBHbix ycTpoMCTB, HoyibyKOB M cepBepoB co- 
CTaB/i5ieT 23% ot obmero obopoia KOMnaHMM. 
ripM 3TOM CTOMiynecTb, HTO Western Digital 


Raptor: noBbimeHHbie o6opoTbi Tpe6yiOT 
paAHaTopa oxna>KAeHMn 


TO/ibKO HaHMHaeT npoM3BOACTBO y/ibTpanopTa- 
TMBHblX OAHOAK)MMOBblX BMHHeCTepOB, pblHOH- 
Ha5i HMiua KOTopbix npeACTaB/i5ieTC5i BecbMa 
eMKOM M nepcneKTMBHOM. 

Cavair WD2500JD 

XOT51 3Ta MOAe/lb KOHCTpyKTMBHO b/lM3Ka K 
npoAyKTy Hitachi: Te >Ke 250 fbaMT, TpM n/ia- 
CTMHbi, mecTb ro/iOBOK M cpeAHee BpeM5i no- 
MCKa 8,9 MC, CTOMT OHa HeMHoro AemeB/ie — 
$121. ripaBAa, no uene aa eAMHMuy obte- 
Ma M 3TOT HaKonMTe/ib M3P51AHO ycTynaoT 
160-rMrabaMTHbiM A^CKaM. K TOMy >Ke m30 
Bcex paccMOTpeHHbix Bbiiue npoAyKTOB Cavair 
noKaabiBaeT naMbo/ibiuee BpeM5i AOCTyna m 
HaMMeHbmyfo CKopocTb htohm^i m 3 bycfiepa. 

OaKTMHecKM HaKonMTe/ib Cavair WD2500 
5iB;i5ieTC5i ayTcaMAepoM paccMOTpennoM naiHM 
H5iTepKM. BnpoHOM, c|DMpMa Western Digital 
BcerAa CHMTa;ia npeMMymecTBOM CBoeii npo- 
AyKAMM MMeHHO BblCOKyfO eMKOCTb M B MeHb- 
meM CTeneHM aaboTM/iacb o npoM3BOAMTe;ib- 
HOCTM npM BbinycKe MaccoBbix ahckob. 

AeCflTMTblCnH H M KM 

HaKonMTe/iM co CKopocTbfo BpameHM5i mnuH- 
Ae/151 10 000 ob./MMH. MoryT npMMeH5iTbC5i 
B obbiHHbix riK, HO name Mcno/ibayfOTC^i b 
cepBepax. Y noTpebuTe/ien c;io>KM;iMCb MHbie 
npeAnoHTeHM5i m KpMTepMM Bbibopa cepaep- 
Hbix HaKonMTe/ieM, a ananuT, y pasHbix npona- 
BOAMTe/ieM eCTb B03MO>KHOCTb MCnO/lb30BaTb 
paaHbie CTpaTeruM, b ot/imhuo ot pbiHKa Mac- 
coBbix riK, TAe nyTb pa3BMTM5i Bcero oamh, 
nycTb M c BapMauM5iMM: bo/ibiue rnrabaMT 
aa MeHbiuMe ASHbrM. Tax, Seagate m Hitachi 
npeAnoHMTafOT npoMaeoAMTb ahckm obteMOM 
70-300 rbaMT co cpeAHMM epeMeneM noMCKa 
nop5iAKa 5 MC M MHTepc|3eMcaMM Ultra320 SCSI 
M/iM Fibre Channel. Fujitsu m Maxtor Mcno/ib- 
ayfOT B CBOMX HaKonMTe;i5ix n/iacTMHbi c bo/iee 


BbICOKOM n/lOTHOCTbfO SaUMCM, HTO no3Bo;i5ieT 
yMeHbiuMTb BpeM5i noMCKa ao 4 mc. Bmammo, 
no 3TOM npMHMHe P51A yCTpOMCTB 3TMX npOM3- 
BOAMTe/ieM nOAAep>KMBaK)T BblCOKOCKOpOCT- 

HOM MHTepc|DeMC Serial Attached SCSI (SAS), 
aaTO Fibre Channel TpaAMUMOHHO OTcyTCTByeT. 

A BOT >KecTKMe AUCKM Westem Digital m 3 
jiMHeMKM Raptor aac;iy>KMBaK)T OTAe/ibHoro 
onMcaHM5i. BnponeM, 3Ta cepM5i noKa cocto- 
MT BCerO M3 AByX yCTpOMCTB obtOMOM 36 M 
73 rbaMT CO cpeAHMM BpeMeneM noMCKa 4,5 mc 
M MHTepc|DeMCOM Serial ATA. Ha/iMuo AOCTaTOH- 
Ho HeobbiHHa5i m He onenb noH5iTHa5i KOMbMHa- 
\\m napaMeTpoe: c oahom CTopoHbi, ahckm no 
CBOMM CKOpOCTHbIM XapaKTOpMCTMKaM BHO/lHe 
cooTBeTCTByfOT TpeboeaHM5iM ceKTopa pbiHKa 
cepaepoB, c ApyroM — y hmx hot noAAep>KKM 
cepaepHoro MHTepc|DeMca Ultra320 SCSI. He- 
yAMBMTe/ibHO, HTO A^CKM Raptor HepeAKO mo>k- 
HO BCTpeTMTb B obaopax Hap51Ay c tohobbimm 
MOA e;i51MM MHbIX npOM3BOAMTe;ieM co CKOpO- 
CTbfo 7200 ob./MMH. 3 to He MO>KeT He HaeecTM 
Ha Mbic/ib 0 TOM, HTO Westem Digital Mabpa/ia 
TpeTMM BapMaHT CTpaTerMM, m Mbi Hab/ifOAaeM 
Hana/io npoHMKHoaeHM5i na pbmoK obbiHHbix 
FIK HOBoro CTaHAapTa CKopocTM. FlocKO/ibKy 
B «HacTo;ibHOM» HMiue Bce name acTpenafOTC^i 
panee MCK/ifOHMTe/ibHo cepaepHbie TexHo/iorMM 
(nanpMMep, RAID-KOHTpo/i/iepbi, MHTerpnpo- 
aaHHbie b HMnceTbi MaTepMHCKMx n/iaT), ano/ine 
B03MO>KHO, HTO HOBbIM CTBHAapT CKOpOCTM Bpa- 
meHM5i ahckob byA6T BOCTpeboaaH AOMaiuHMMM 
M ocfiMCHbiMM no;ib30BaTe;i5iMM. jifobonbiT- 
Hbix: CTOMMOCTb MOAe/iOM Raptor 36 m 73 FbaMT 
COCTaB/15ieT COOTBeTCTBeHHO $110 M $200. 

flsiTHaAUCITMTblCflHHMKM 

Hanoc/ieAOK HecKO/ibKO c/iob o caMbix bbiCT- 
pbix Ha ceroAH5i 3,5-AK)MMOBbix BMHHecTepax. 
HaKonMTe/iM, CKopocTb apameHM^i iunMHAe;i5i 
KOTOpbIX COCTaB/15ieT 15 000 ob./MMH., MC- 
no/ibayK)TC5i a nacT05UAee apeM5i TO/ibKO b 
cepaepax. FlepaoM b HDD-MHAycTpMM noAob- 
Hbie AUCKM B 2000 roAy npeACTaaM/ia kom- 
naHM5i Seagate. H xot5i na ceroAH5UUHMM 
AeHb MX npeA/iarafOT eme TpM KOMnaHMM — 
Hitachi, Fujitsu m Maxtor — Seagate 0CTaeTC5i 
HaMbo/iee ycneiuHOM b 3tom cerMeHTe pbiHKa. 
BnponeM, Hitachi OTCTaeT ot nee cobcom ne- 
MHoro, a B coBOKynHOCTM 3TM cfiMpMbi npoA/ia- 
raiOT no/ibaoaaTe/iK) na Bbibop Hanbo/iee paa- 
HoobpasHbie /imhomkh ycTpoMCTB obteMOM 
40-150 FbaMT co cpeAHMM BpeMeneM noMCKa 
He bo/iee 4 mc m MHTepc|3eMcaMM Serial 
Attached SCSI (SAS), Ultra320 SCSI m Fibre 
Channel. ■ ■ ■ flMviTpviM KjieonoB 
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CD-R/RW, DVD±R/RW, Blu-ray, HD-DVD 

KorepeHTHbiM mctohhmk n3;iyHeHMJi, cjDOKycupyiomayi onrunecKayi cucreMa, ycT- 
pOMCTBa n03MpM0HHp0BaHMJl, HaBeAeHMB M aBTOCOnpOBO)KfleHM51... He CTOMT 
6ecnoKOMTbCfi — 3 to He opy>Kne p,j]s\ 3Be3AHbix bomh, a Bcero /irnub coAep>KM- 
MOe KOpo6oHKM C KHORKOM M BblABM>KHblM ROTKOM B BBllJeM CMCTeMHOM 6ROKe. 


n pnHMMa5i saKasbi Ha c6opKy Ha- 

CTO/ibHbix riK, npoAaeubi see name 
3a6biBafOT BK/ifonaib b pacnei mx 
CTOMMOCTM c|3;iOnnM-AMCKOBOA. Ec/IM >Ke MM 
HanOMHMTb o6 3TOM, TO OHM yAMB/lCHHO nO- 
>KMyT n/ienaMM m nonbiiafOTC^i bc^ihockm oiro- 
BopMTb noKynaTe/151. fleMCTBMie/ibHO, Macco- 
Boe npoMSBOACTBO 6o/iBaHOK CD-R m CD-RW 
CAe/ia/io MX posHMHHyfo ueny conociaBMMOM 
C A6H0M AHCKOTbl npM HaMHOrO 6o/lblUeM 6MK0- 
CTM, HaAe>KHOCTM M CKOpOCTM 3anMCM/HT6HM51. 

CD 

CeMHac Ha pbiHKe npMcyrcTByiOT oniMHecKMe npM- 
BOAbl, OTHOC5UAM6C51 K AByM 6o/lblUMM K/iaCCaM — 

CD M DVD. 0 nepBbix mo>kho CKa3aib, hto ohm 
«B ce eiAe npoAaiOTC5i». 3 tm ycipoMciBa AaBHO ao- 
CTMmM CBoero npeAe;ia lexHMMecKoro pa3BMTM5i m 


6bmM BbiiecHeHbi 6o;iee nporpeccMBHbiM cj)op- 
MaioM. PaccMaipMBaTb oiAe/ibHo paa/iMHHbie 
MOAe;iM CD-R m CD-RW He MMeei CMbic;ia, m ag/io 
H e To;ibKO B TOM, HTO cfDopMaT Mopa/ibHo ycTape/1. 
ripocTO 6o;ibiuMHCTBO noc/iOAHMx MOAe;ieM 3Toro 
K/iacca ycTpoMCTB, neaaBMCMMO ot npoM3BOAMTe- 
noxo>KM Apyr na Apyra KaK 6paTb5i-6;iM3HeAbi. 
CKOpOCTb HTeHM51 M 3aHMCM 6o/lBaHOK TMOa R AO- 
\una AO 54x m ocTanoBM/iacb. flpM stom ctomt 
O rOBOpMTbC51, HTO Taxa51 Be/lMHMHa, COOTBOT- 
CTByfoma^i CKopocTM nepeAaHM AaHHbix 8100 
K6aMT/c, AOCTMraeTC5i To;ibKO b no;io>KeHMM ro- 
;iOBKM b6;im3m Kpa5i AUCKa, rAe ;iMHeMHa5i cko- 
pOCTb ABM>KeHM51 AOpO>KKM MBKCMMa/lbHa. CkO- 
pocTb 3anMCM 6o;iBaHOK TMna RW He npeBbimaeT 
32x, M/iM 4800 K6aMT/c. 

l/lTaK, TMnoBbie xapaKTepMCTMKM, KOTopbie 
name Bcero nanecenbi na /iMAeayfo nane/ib 


npMBOAa CD-RW 6yAyT Bbim^iAeTb Tax: 
54/32/54. Llena ycTpoMCTBa c TaKMMM noKa- 
3aTe/i5iMM KO/ie6;ieTC5i b Anana3one $14-20. 
riOH51THO, HTO, npM06peTa51 npMBOA M3BOCTHOM 
cf)MpMbi — Sony, Pioneer, Samsung m t. a-/ 
n/iaTMiub HecKO/ibKO 6o;ibiue, neM npM noKyn- 
Ke «no name», npnneM He to/ibko 3a naaaa- 
HMe, HO M 3a Aono/iHMTe/ibHbie rapaHTMM. 

DVD 

K CHacTbfo, paapa6oTKOM m BHOApeHMeM ctbh- 
AapTa DVD 3aHMMa;iMCb b ochobhom to >Ke 
KOMnaHMM, KOTOpbie AO 3TOrO npOM3BOAM/lM 
CD-npMBOAbl. riOSTOMy, KaKTO/lbKO 6bl/lM 
Bbinymenbi nepBbie, eme nenMiuyiAMe DVD 
(CD-RW Ha TOT MOMeHTy>Ke abbho mmo/im 
CBO fo HMiuy Ha pbiHKe), pa3pa6oTHMKaM npM- 
uina B ro/iOBy ecTecTBenna^i Mbic/ib — co- » 
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»3Aaib rn6pMA — DVD-ROM/CD-RW. TaKOM 
KOM6nHMpoBaHHbm npn6op 6bi/i pasa b no;i- 
Topa AemeB/ie, hcm 3tm ycipoMCTBa, Kyn- 
/leHHbie no oiAe/ibHocTM, m saHMMa/i poBHo 
CTO/lbKO Mecia, CKO/lbKO OAMH npMBOA (A-H^I 
HacTO/ibHoro KOMnbfoiepa aio MO>KeT 6biib m 
H e oHeHb Ba>KHo, a bot HoyT6yKa...). 

CeroAH5i DVD-ROM/CD-RW lUMpoKO npoAa- 
fOTC5i, OAHaKO ue/iecoo6pa3HocTb mx npno6- 
peTeHM51 HaXOAMTC51 nOA 6o/lblUMM BOnpOCOM. 
HTo6bi He 6biTb ro/ioc/iOBHbiMM, npMBeAeM p5iA 
Uen: CD — $15, DVD — $20, CD-RW — $23, 
DVD-ROM/CD-RW — $30, DVD+RW — $42. 
Ma/ieHbKoe no5icHeHMe: 3to ycpeAHeHHbie 
ueHbi Ha npMBOAbi, B35iTbie H3 npaMC-jiMcia 
M3BeCTHOM MOCKOBCKOM TOprOBOM cflMpMbl Ha 
MOMeHT HanncaHM5i ciaibH, OAHaKO AaHHbie 
BecbMa xapaKiepHbi a^^ pbiHKa oniMHecKMx 


npMBOAOB B Ue/IOM. nOBepXHOCTHblM aHa;iM3 
noKaabiBaei, hto, Aon/iaiMB Bcero $5, Bbi no- 
/lynaeie B03M0>KH0CTb homhmo CD Hmaib eme 
M DVD. OAHaKO, nocKO/ibKy hmcto CHMibiBafo- 
iAne npMBOAbi AaBHO He aKiya/ibHbi, naM, cko- 
pee, MHiepecHa paaHMua Me>KAy CD-RW m 

KOM6nHMpOBaHHblM yCTpOMCTBOM, COCTaB/151K)- 

\i\an $7. Pa3HMua Me>KAy DVD-ROM/CD-RW m 
no/iHoueHHbiM DVD+RW 6o/iee aaMeina — 

$12, OAHaKO He nacTO/ibKO 3HaHHTe;ibHa, hto- 
6bl OTKa3aTbC51 OT B03M0>KH0CTM 3anHCblBaTb 
KMHO B cfiopMaTe DVD, no/iyHMB OAHOBpeMen- 
Ho B CBoe pacnop5i>KeHMe Hocme/iM eMKOCTbfo 
AO 9,4 r6aMT (AByc/iOMHbie ahckm). 

0pneHTMpOBOHHa51 CTOMMOCTb HOCMie/ieM 
TO/ibKO noATBep>KAaeT CKaaaHHoe: CD-R — 

$0,5, CD-RW — $1, DVD+R — $1, DVD+R DL 
(Dual Layer, AByc/ioMHbm) — $6,4, DVD+RW — 

C H I 


$1,6. Bmaho, hto pa36poc uen na 6o;iBaHKM 
/lerKO o6ocHOBbiBaeTC5i ;im6o yBe/iMHeHMeM mx 
eMKOCTM (DVD+R npoTMB CD-R), ;im6o rM6KOC- 
Tbfo Mcno/ib30BaHM5i (DVD-RW npoTMB DVD-R). 

fljiioc HO MMHyc Aaer... 

B npMBeAeHHbiM Bbime aohobom p5iA 6bi;iM 
BK/ifoneHbi DVD-npMBOAbi lo/ibKO TMna +RW. 
Me>KAy TOM MHOTMe HMiaie/iM naaepn^iKa 
nOMH51T, HTO nepBbIM Ha pbIHKe n051BM;iC51 
DVD-RW. HecMOTp5i na cxo>KecTb MapKMpoBKM, 
3TO coBepmeHHo paanbie cfiopMaTbi, m nepBbie 
Bbino/iHeHHbie na mx ochobo ycTpoMCTBa m 
AMCKM 6bl/lM KaTeropMHeCKM HeCOBMeCTMMbI 
Apyr c ApyroM. Cxo>KecTb HanMcaHM5i MapKM- 
poBOK BHOCM/ia 6o/ibiuyK) nyTaHMAy b yMbi no- 
Tpe6MTe;ieM (MHorMe m no com ashb BOcnpM- 
HMMafOT CMMBO/l «-» KBK ASCflMC, a HO KaK » 
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HARDWARE 


oniMHecKMe npnBOflbi 




DVD-RAM: oamh m 3 npKMX npMiviepoB Toro, kbk nporpeccMBHbie 
MAeM He no/iynaiOT npMSHaHMB Ms-sa HerpaiviOTHoro PR 


» MMHyc), HTO B MTore saipyAHM/io npoABM>Ke- 
HMe Ha pbiHOK 060MX c|3opMaTOB. TaK npoAO/1- 
>Ka;iocb AO rex nop, noKa b 2003 roAy KOMna- 
Hm Pioneer He BbinyciM/ia nepBbm npnBOA, 
noAAop>KMBaK)iAMM HieHMe M sanMCb KaK na 
«n/iK)C0Bbie», TaK m na «MHHycoBbie» Hocme- 
;iM. C Tex nop pa3/iMHne cfiopMaTOB, m 6 es Toro 
KpaMHe cxo>KMx Me>KAy co6om c noTpe6nTe;ib- 
CKOM TOHKM 3peHM51 (CKOpOCTM M o6-beMbl OHM 
o6ecneHMBa;iM noHTM OAMHaKOBbie), nmem - 
pOBa/lOCb OKOHHaTe/lbHO, M BCTpeTMTb CerOAH51 
B npaMC-jiMCTax DVD-RW HeB03M0>KH0. 

flaMflTb npOMSBOIlbHOrO 
AOCTyna 

CTaHAapT DVD-RAM (DVD Random Access 
Memory) no5iBM;iC5i b 1998 roAy. Ero paapa- 
6oTa;iM KOMnaHMM Panasonic, Hitachi m 
Toshiba, saAaBiuMec^i ue/ibfo npeoAO/ieTb oc- 
HOBHOM HOAOCTaTOK o6biHHbix DVD — noc/ie- 



AOBaTe/ibHbiM MOTOA aanMCM. flocTM>KeHMe 
3TOM ue/iM no3BO/iM;io Mcno/ib30BaTb DVD- 
HOCMTe/ib B KanecTBe CMennoro HDD. l/lsna- 
Ha/ibHO DVD-RAM BMema/i 2,6 PbaMT, ceroAH5i 
>Ke OH cnocobeH xpaHMTb ao 9,4 PbaMT. 
l/l3-3a HeCTaHAapTHOM KOHCTpyKUMM (amckm 
noMemeHbi b cneuMa/ibHbiM KapTpMA>K a^^ aa- 

lAMTbl OT c|3M3MHeCKMX noBpe>KAeHMM), a TaK- 
>Ke HeKOTopbix ocobeHHocTeM opraHMsauMM 
3anMCM DVD-RAM necoBMecTMMbi c 6o/ibiuMH- 
CTBOM DVD-yCTpOMCTB. Ho 3aTO TaKMe 6o/i- 
BaHKM MO>KHO nepesanMcaTb naMHoro name, 
HOM DVD-RW M DVD+RW — o6mee hmc/io umk- 
;iOB AOBOAOHO AO 100 000 paa. A MHcfiopMa- 
i\m Ha HMx MO>KeT xpaHMTbC5i AO 30 /leT. 

Mo6MHbHbie eapMaHTu 

Tenepb BHMMaHMfo B/iaAe/ibueB nopTaTMBHbix 
KOMnbfOTepoB: Bce BbimecKaaaHHoe neno- 
CpeACTBeHHO OTHOCMTC51 M K HMM. HeCMOTp51 
Ha TO HTO BHyTpeHHMe npMBOAbi HoyTby- 
KOB Bce eme OTHocMTe/ibHo AoporM m paaHMua 
Me>KAy MX BMAaMM MCHMc;i5ieTC5i y>Ke He eAM- 
HMUaMM, a AOC51TKaMM AO/l/iapOB, 3KOHOMMTb 
3A6Cb He c/ieAyoT xot5i 6bi noTOMy, hto HoyT- 
6yK n/ioxo noAAaeTC5i MOAepHMaauMM. 

BnponeM, m 3Aecb ecTb Hfoanc. PaateM USB 
Ha Kopnyce nopTaTMBHoro KOMnbfOTepa Aaano 
nepecTa/i 6biTb 3K30 tmkom. K TOMy >Ke BHeiuHMX 
OnTMHeCKMX npMBOAOB C USB-MHTepcf)eMCOM 
ceroAH5i Ha pbiHKe AOCTaTOHHO MHoro. Bo/iee 
Toro, noMMMO cneuMa/ibHbix Ma/iora6apMTHbix 
ycTpoMCTB HoyTbyKOB c nMTaHMeM nepea 
USB-paateM, lUMpoKO pacnpocTpanenbi m o6me- 
ro HaananeHM^i «kopo6km» c nMTaHMeM ot ceTM 
M Aa>Ke BeHTM/151TOpOM OX/ia>KAeHM51. BHyTpM Ta- 
Koro ycTpoMCTBa ycTaHOB/ieH CTaHAapTHbiM IDE- 
paateM, k KOTopoMy ano/iHe mo>kho noAK/ifo- 
HMTb OnTMHeCKMM npMBOA- 

Tax, cfiMpMa ASUS BbinycKaeT BHeiuHMM 
CD-RW — CRW-5232AS-U — c BecbMa npM- 


CTOMHblMM CKOpOCT51MM 52/32/52 M CTOM- 
MOCTbfo OKO/io $50. 3tot npMBOA Bno/iHe 
MO>KHO M3B/ieHb M3 KOpobXM M BCTaBMTb, 

BMecTO Hero, nanpMMep, DVD-RW; Ba>KHO 
jiMiub, HTo6bi ero A-nMHa He npeBbima/ia 
17 CM (npM CTaHAapTHOM AJlHHe 6o;iblUMHCT- 
Ba ycTpoMCTB B 19 cm). Ha 3Ty po/ib Bno/ine 
noAxoA^iT yKoponeHHbie na napy caHTMMeT- 
poB MOAe/iM OT Sony — DWD18, 20 m 22. 

Ha npmiaBKax 
jviarasMHOB 

JlMAepbi ceroAH5UUHero pbiHKa DVD-npMBOAOB 
AaBHo onpeAe/iM/iMCb. PIpMBeAeM neKOTopbie 
M3 HaMbo/iee nony/i5ipHbix ycTpoMCTB. 

LG GWA4161B 

3tot npMBOA yAHB/i5ieT HeobbiHHo tmxom, 

A/151 OTHocMTe/ibHo HOAopoTOTO npMbopa, 
paboTOM. JloTOK Bbiea>KaeT n/iaBHo m noHTM 
becmyMHO, Aa>Ke noMCK, npM KOTopoM m oa- 
HOCKopocTHbie 6biTOBbie CD-npoMrpbiBaTe/iM 
K/iacca Hi-Fi, 6biBaeT, «noAafOT ro/ioc», npo- 
xoAMT npaKTMHecKM becmyMHO. 

ripM HTOHMM AHCKOB C AaHHbIMM yCTpOM- 
CTBO paboTaeT ano/iHe npMOM/ieMO. Yxa- 
aaHHbie b cneuMcfiMKauMM cKopocTM co6/ifo- 
AafOTC/i, KoppeKUM/i oium6ok 6o/iee hom 
yAOB/ieTBopMTe/ibHa, «aac;iy>KeHHbie» ahckm 
C BMAMMbIMM nOTepTOCT/lMM M MO/IKMMM [\a- 
panMHaMM HMTafOTC/l nOHTM KaK HOBbie. 

C aanMCbfo >Ke DVD (ocobeHHO RW) AO/ia 
o6cto5it HecKO/ibKO xy>Ke. HeKOTopbie DVD- 
RW, aanMcaHHbie npMBOAOM, oh caM >Ke ne b 
COCT051HMM npOHMTBTb, npM 3TOM DVD+RW 3B- 
nMCbiBafOTC/i M HMTafOTC/i 6ea npo6/ieM. KcTa- 
TM, CKO/ibKO-HM6yAb aaMOTHO npMBOA Harpe- 
BaeTC/i TO/ibKO npM A/iHTe/ibHOM aanMCM DVD. 

Me/iOMaHaM LG GWA4161B, CKopee Bcero, 

He npMr;i5iHeTC5i: aayK c ayAMOBbixoAa ne- 
MHoro n/iocKMM M rpyboBaTbiM. » 
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Pioneer: MOAenn aroro MsroTOBMTenn nerKO ysHaeaeivibi no BHem- 
Heiviy BMAy — npopesn na nnueBOM nanenM ne A^Ayr oiiJM 6 MTbCB 



Plextor PX- 716 A: AMsaiiH aroro npMBOAa Henban HaaeaTb rpaAMUM- 

OHHblM; B 03 M 0 >KH 0 , OH nOHpaBMTCB A^^eKO HO BOOM 


»NEC ND-3520A 

B KOHue npom/ioro roAa npoMSBOAMie/ib no- 
3MAMOHnpoBa;i 3T0T annapai KaK nepBbm b 
MM pe peKopAep «10-in-l» (no Ko;iMHecTBy 
noAAep>KMBaeMbix cfiopMaTOB). flpHHeM NEC 
npoAe/ia/i bck) TexHO/iorMHecKyfo uenoHKy ca- 
M0CT05iTe;ibH0, HaHMHa5i c pa3pa6oTKM HMnce- 
la, noAAep>KMBaK)iAero AByc/ioMHyfo 3anncb 
(KaK B cfiopMaTe DVD-R DU tbk m b DVD+R DL), 

M 3aKaHHMBa51 npOM3BOACTBOM CaMOTO npMBO- 
Aa. 3 tm \jcv\j\m He npona;iM AapoM: ycipoMCi- 
BO 5iB/i5ieTC5i ceroAH5i oahmm M3 caMbix npoAa- 
BaeMbix B CB06M K/iacce. 

BHeiuHMM AH3aMH annapaia aobo/ibho 
npOCT, BCe AOCTOMHCTBa CKpbITbl BHyipM 
npM6opa. /loTOK CHa6>KeH peaMHOBOM npo- 
K/iaAKOM, CHM>KaK)iAeM myM m aaiAMmafomeM 
OT nbi/iM. OAHaKO, HecM0ip5i Ha laKyfo aaiAM- 
Ty, annapai pa6oTaei rpoMHe LG, npMHeM 
npM pa6oie c DVD-data oh myMMi CM/ibnee, 
H6M npM HT6HMM CD. 

ripMBOA AOCiaioHHo yaepeHHo HMiaei paa- 
jiMHHbie TMnbi DVD-HOCMie/ieM, npM 3 tom ypo- 
B6Hb PI/P0 -oium6ok BecbMa neBbicoKMM. flpM 
HT6HMM Mcno/ib3yeTC5i pe>KMM «CAV» (Constant 
Angular Velocity), noApaayMeaafoiAMM nocio- 
5iHHyfo yr/iOByfo CKopocib HOCMie;i5i, a MaKCM- 
Ma;ibHa5i CKopocib 16x AOCiMraera npM pa- 
6oie c 6o;iBaHKaMM DVD-R/+R m DVD-ROM. 

OM/lbM C AByC/lOMHOrO AHCKa CHMTblBaeiC51 
Be/iMKO/ienHo. B cpaBHOHMM, cKa>KeM, c pac- 
CMOipeHHbiM HM>Ke Pioneer BoaHMKaei omy- 
meHMe, HTO npMBOAy 6eapa3;iMHH0, c KaKoro 
c/1051 HOCMie;i5i OH no/iynaei MHcfiopMauMK). 
MaKCMMa;ibHa5i CKopocib, npaBAa, neabicoKa, 

M 3TO xopomo aaMeiHO npM ycKopennoM boc- 
npoM3BeAeHMM. Tbkom 3c|Dc|3eKT — peay/ibiai 
pa6oibi lexHO/iorMM RipLock, CHM>KaK)iAeM 
ypoBOHb myMa npM npocMOipe DVD aa cnei 
nOHM>KeHM51 CKOpOCTM. B OT/lMHMe OT 6o/lb- 
lUMHCTBa ApyrMX annapaiOB NEC noHiM He 


rpeeTC 5 i b ;iK) 6 bix pe>KMMax, BK/ifona^i aanMCb 
DVD. K 0 C 06 eHH 0 CT 51 M M 0 >KH 0 OTHeCTM Ha/IM- 
HMe ana/ioroBoro m UMcfipoBoro bbixoaob no- 
MMMO CTaHAapiHoro IDE-paateMa. 

Pioneer DVR- 108 

flMaaMH — ipaAMUMOHHblM, He MeH 51 K)lAMMC 51 
y>Ke HecKO/ibKO /lei: xapaKiepHbie BeniM/i^iAM- 
OHHbie me/iM Ha /iMueBOM nane/iM m bmht no 
ueHipy BepxHeM KpbiiuKM Kopnyca. flpM^iTHOM 
0 C 06 eHH 0 CTbf 0 3 TOrO npMBOAa 51 B/ 15 ieTC 51 TO, 
HTO OH yMeei HMiaib DVD-RAM, xoib m na ne- 
6 o/lblUOM CKOpOCTM ( 2 x). 

TaK >Ke KaK m NEC, annapai MMeei ana/ioro- 
BbiM M AMcfipoBOM BbixoAbi (Ha aaAHOM nane- 
;im) m p5iA cfiMpMeHHbix lexHO/iorMM, ynac/ie- 
AOBaHHbix OT npeAbiAyiAHX ycipoMciB 3 tom 
cepMM — 106 -ro m 107 -ro: Liquid Crystal 
Tilt/Thickness Compensator noaBO/i^iei kom- 
nencMpoBaib B03M0>KHbie Aec|DeKTbi ahckob m 
o6ecneHMTb MaKCMMa/ibHoe KaneciBO aanMCM; 
Smart Laser Driver cymeciBenHo CHM>KaeT 
oium6km npM nepeAane MHcfiopMauMM bo Bpe- 
M51 aanMCM aa cnei paaMemeHM^i aanMCbiaafo- 
mero KOHiypa np^iMO Ha oniMHecKOM KapeiKe 
(b 6o/lblUMHCTBe APyrMX npMBOAOB 3TOT KOH- 
lyp HaxoAMTC5i Ha oiAe/ibHOM n/iaie, npMKpen- 
jieHHOM K Kopnycy); Ultra Dynamic Resonance 
Absorber (Low Vibration Mechanism) noaao- 
;i5ieT CHM>KaTb MexaHMHecKMe BMbpaqMM na 
BbICOKMX CKOpOCT51X BpaiAeHM51 A^CKa. 

KciaiM, npM aanMCM AByc/ioMHbix 6 o;iBaHOK 
DVD+R DL npMBOA aBTOMaiMHecKM npMcaaM- 
Baei napaMeipy «Book Type» (iMn cfiopMaTa) 
aHaneHMe DVD-ROM: laKMM obpaaoM, aoctm- 
raeiC 5 i 6 o;ibiua 5 i coBMeciMMOcib co ciapbiMM 
npMBOABMM DVD-ROM M bbITOBOM leXHMKOM. 
Peay/ibiaibi sanMCM npM Mcno/ibaoaaHMM Kane- 
CTBeHHbix HocMie/ieM npocTO OT/iMHHbie: ypo- 
BeHb oium6ok oneHb hmskmm (ocobeHHo Ha 
6 o;iBaHKax DVD-R). 3 anMcaHHbiM AHCKyae- 


peHHO HMTaeiC51 KaK bbllOBblMM, TaK M KOM- 
nbfoiepHbiMM npMBOAaMM. 

Paboiaei npMBOA nerpoMKO, noHTM He rpe- 
eiC5i. A BOT c BMA60 DVD y 108-ro ag/io o6cto- 
MT Hyib xy>Ke, neM c DVD-data: BpeM5i noMCKa 
M CKOpOCTb pabOTbl C AByC/lOMHbIMM HOCMTe/151- 
MM, coAep>KaiAMMM BMAeo, He Be/iMKa. 


Sony DWD-22 

Cpaay oiMeiMM ABe ocobennociM npMBOAa. 
riepBa^i — paaMepbi: aia MOAe;ib Kopone o6biH- » 




npMMeHeHMe CD-RW 


klcKAJoneHMe 
M 3 npaBMJia 


EcTb no KpaMHeM Mepe oamh c-nyHaM, 
KOTAa noKynKa CD-RW onpaBAaHHa: 
ec-HM Bama paOoia m/im xo66m CBHsaHbi 
C HeoOxOAMMOCTbK) npoc-nyujMBaHMH m 
aanMCM Oo-nbiuoro HMC-na ayAMO CD m/im 
IVIPS-M yabiKM. rioKynKa CD-RW BMecTO 
DVD npMHecei coMHMTe-nbHyio skoho- 
MMK) (nOCKO-HbKy XOPOLUMM BHeUJHMM 
nMLijyLAMM CD-npMBOA AO cmx nop He 
AemeB), OAHaKO nosBO-nMi Bbmrpaib 
B KanecTBe aanMCM tbkmx ahckob. Mc- 
no-HbaoBaHMe MMeHHO BHeujHero npM- 
BOAa AaCT B03M0>KH0CTb peSKO CHMSMTb 
BMOpauMM M noiviexM, HeMa6e>KH0 Boa- 
HMKaiOLAMe BHyrpM CMCieiviHoro 6-noKa. 

I HanpMiviep, aio M0>KeT Obiib npMBOA 
I npoMSBOACTBa KOivinaHMM Plextor (koh- 
I KpeTHyio MOAe-Hb mo>kho BbiOMpaib, 

MCXOAH Ma CTOMMOCTM M TpeOOBBHMM 
K KanecTBy). /^pyran, /uoOMiN/ian MivieHHO 
MyabiKaHiaiviM cl)MpMa — Yannaha. 3 ia 
I KOivinaHMH BbinycKa^na «peaaKM» He To^nb- 
Ko c IDE-, HO M c Oo-nee npoMaBOAMie-nb- 
I HbIM SCSI-MHTepct>eMCOivi. 
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HARDWARE 


oniMHecKMe npnBOflbi 




» Hbix annapaiOB Ha 2-3 cm, hto xopomo b lex 
c/iyna^ix, KorAa pasMep MMeei sHaneHMe (na- 
npMMep, npM yciaHOBKe b KOMnaKTHbie Kopnyca 
barebone-CMCieM m;im «USB-Kopo6KH»). Bto- 
pa5i — Overburn — cnocobHocib nMcaib Ha 
c;iy>Ke6HyK) o6;iacTb AHCKa. 3ia npoueAypa, 
K0H6HH0, nOHM>KaeT HaAe>KHOCTb XpaHeHM51 
AaHHbix, HO KorAa na 6o/iBaHKy naAO yMecimb 
Bcero Aec5iTOK-ApyroM /imiuhhx MerabaMT, ona 
MO>KeT 6biTb oHCHb no/iesHa. 

Tenepb o paboie: bo BpeM5i pacKpyiKM m 
OCiaHOBKM AUCKa BOSHHKaei CneUMC|DMHeCKMM 
3ByK, HanoMMHafoiAMM sanycK MHHHaifopHOM 
Typ6nHbi. 3to yAMBMie/ibHO, nocKO/ibKy neno- 
cpeACTBCHHo BO Bp6M5i paboTbi npMBOA BOAei 
ce65i 3HaHMTe;ibH0 imue. C tohkm 3peHH5i boc- 
npoM3BeAeHM5i m nepe3anncM My3biKH 3ia mo- 
Ae/ib HacT05UAMM K/iaA. HpH 3anncM c ayAMO 
CD Ha HDD noiepM KaneciBa MMHMMa/ibHbi. 

ripM 3anncM DVD-npnBOA BecbMa nyBCiBH- 
le/ieH K KanecTBy bo/iaanoK, OAHaKO ec/iM oho 
H a Bbicoie, TO M 3anncb 0Ka>KeTC5i Bbime bc5i- 
KMx noxBa/1. HecKO/ibKO hoaboamt KoppeKUH5i 
oium6ok bo BpeM5i HTeHM5i. fla/ieKO He Bce no- 
lepibie ahckm, Koiopbie /lerKO HmafOTC^i LG m 
Pioneer, BOcnpon3BOA5iTC5i Sony. 

Plextor PX-716A 

3to He caMbiM AeiueBbm annapai, ho 3a stm 
AeHbrM no/iynaeiub KaneciBO hi-end. /iMueBa^i 


nane/ib OKpamena b nepno-be/ibie lona, /loro- 
TMnbi noAAep>KMBaeMbix cfiopMaTOB aaMeiHo 
BbiAe/i5iK)TC5i. OAHaKO HopHa^i nmm na 
KpbiiuKe jiOTKa HeMHoro pe>KeT r/iaa m hoaom- 
A6T He K Ka>KAOMy Kopnycy. 

B MOAe/ib 3 a;io>KeH ue/ibrn p 5 iA cfiMpMeHHbix 
lexHO/iorHM 3 anncM. PoweRec II no 3 Bo;i 5 ieT 
Ha Jieiy npoaep^iTb KaneciBO Hocme/i^i m Bbi- 
6 npaTb onTMMa/ibHyfo a^^ Hero CKopocib npo- 
>KMra. C noMOiAbfo PLexTooLs (cf)yHKUM 5 i noA- 
Aep>KMBaeTC 5 i MHornMM naKeiaMM 3 anncM) 
MO>KHO M 3 MeHMTb napaMOipbl c|DOpMMpOBaHM 51 
nnTOB, HTO no 3 BO/i 5 ieT no/iyHMTb 6 o/iee KanecT- 
BOHHoe 3 ByHaHne ayAM 03 annceM m rapaHTMfo 
coBMecTMMOCTM A^CKa c 6 biTOBbiMM H/ieepaMM. 
SeCUReC asst B 03 M 0 >KH 0 CTb 3 aiUMC|DpOBaTb 
BCfO MHC|DOpMaUMK) Ha HOCMTO/ie. 

OAHaKO, no>Ka;iyM, caMOM MHTepecHOM 
M3 nepeHMC/ieHHoro 5iB/i5ieTC5i TexHo;iorM5i 
Giga-Rec, paapaboTanna^i c|dmpmom eme a^i^ 
cobcTBOHHbix CD-RW-npMBOAOB. Ona no3Bo;i5ieT 
yae/iMHMTb obteM aanMCbmaeMbix na bo/iBaHKM 
CD-R/RW AaHHbix ao 40%, to ecTb na ahck 
c 3a5iB;ieHHOM npoM3BOAMTe;ieM eMKOCTbfo 
700 MbaMT MO>KHO aanncaTb ao rnrabaMTa AaH- 
Hbix (oTCfOAa M Ha3BaHMe TexHo/iorMM). 

3to AOCTMraeTC 5 i 3 a cneTyMenbiueHM^i paane- 

POB nMTOB, HO n 0 /lb 30 BaTbC 51 CTO/lb MOlAHbIM 
cpeACTBOM HaAO ocTopo>KHo: HeM Bbiiue n/ioT- 
HocTb aanMCM na ahck, tom oh xy>Ke HMTaeTC 5 i 


Ha npMBOAax ApyrMX npoM3BOAMTe;ieM. KpoMe 
TOrO, TaKa51 SanMCb B03M0>KHa TO/lbKO Ha CKopo- 
CTM 8x M C BbIK/lfOHeHHOM 3aiAMTOM OT onycTO- 
meHM5i bycfiepa, hto c bo/ibiuoM Bepo5iTHOCTbK) 
MO>KeT npMBecTM K nopne bo/iBaHKM. 

CjiOMaTbcn He ycneiOT 

CeroAH5i eme mo>kho yc/ibimaTb pacxo>Kee bo 
BpeMena CTanoB/ieHM^i DVD MHOHMe, hto 3tm 
npMBOAbi Menee HaAe>KHbi m AO/iroBeHHbi, hom 
CD, rpeiOTC5i, paboTaio HecTabn/ibHo, bo/iee Tpe- 
boBBTe/ibHbi K KanecTBy amckob m TOMy noAob- 
Hoe. Hto na 3to CKaaaTb? Bo-nepabix, no;ib30- 
BaTbC5i coBceM AomeBbiMM M HeKanecTBeHHbiMM 
bo/iBaHKaMM He ctomt, nbo AeHe>KHbiM Bbmr- 
pbim MMHMMa/ieH, ocobenno ec/iM yHMTbiaaTb, 

HTO Hanbo/iee uennoM cocTaB/i^uomeM A^CKa 
5iB;i5ieTC5i 3anMcaHHa5i na hom MHcf)opMauM5i. 

TaKOM noAxoA b snaHMTe/ibHOM Mepe peiuMT 
npob/ieMy «HeAOCTaTOHHOM HaAe>KH0CTM xpane- 
HM51». Bo-BTOpbIX, npM OAOHKe AO/1 ro Ben HOCTM 
c/ieAyeT ynMTbmaTb obiAyio TeHAenuMio >Ke;ie3a, 
KOTopoe Mopa/ibHo ycTapeBaeT KyAa bbicTpee, 

HeM cf)M3MHeCKM (b HeM Ka>KAblM B/iaAO/ieU KOM- 
nbfOTepa naBepn/iKa ybe>KAa;iC5i ne paa). 

fla, AO/iroBeHHOCTb kopotkobo/ihoboto 
/laaepHoro CBeTOAMOAa, Mcno/ibayfomeroc/i 
B DVD, AOMCTBMTe/ibHo MeHbiue, HeM y ana/io- 
TMHHOrO MCTOHHMKa M3/iyHeHM51 A/1/1 CD. OAHa- 
KO noAaB/i/ifoiAee bo/ibiuMHCTBO BbinycKaeMbix 
npMBOAOB MMeiOT, no aa/iB/ieHM/iM npoMSBO- 
AMTe/ieM, BpeM/i napaboTKM na OTKaa 100 000 
HacoB! fla>Ke ec/iM STy m3/imiuhk)K) ohtmmmc- 
TMHHyio UMcfipy noAe/iMTb na n/iTb, no/iyHMTC/i 
noHTM TpM roAa paboTbi npM nenpepbiBHOM 
Mcno/ibaoBaHMM no AOC/iTb nacoB b ashb. 

B peay/ibTaTe BecbMa Bepo/iTHbiM bmamtc/i MTor, 
npM KOTOpOM Bbl KynMTe HOBBIM npMBOA, OCHO- 
BaHHbiM coBceM Ha MHbix CTaHAapTax (BLu-ray, 
HD-DVD — Hanbo/iee Bepo/iTHbie KaHAMAaTbi) 
paHbiue, HeM CTapbm BbiMAOT m 3 CTpo/i. » 
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» KciaiM, 0 saMCHe npMBOAoe. Y 6o;ibiuMHCT- 
Ba HHTaie/ieM HaaepH^iKa y>Ke ecib KOMnbfo- 
lep, M B H6M y>Ke yciaHOB/ieH KaKOM-Hn6yAb 
«pe3aK». Ec/im oh eme KaK-io pa6oTaei, ca- 
Moe pasyMHoe, hto c hum mo>kho CAe/iaib npM 
noKynKe HOBoro, — ociaBMib b KaneciBe bto- 
poro npMBOAa HTeHH5i m sanMCM auckob 
coMHHie/ibHoro KanecTBa. 

HasepHbie nepcneKTMSbi 

OSHaKOMMBlUMCb c xapaKiepMCTHKaMM pas- 
/iMHHbix npMBOAOB, npoHMAaie/ibHbm Hmaie/ib 
saMeiMT cxo>KecTb [\en m napaMeipoB 6o;ib- 
lUMHCTBa M3 HMX. HtO 3TO 3HaHMT? To, HTO M 
DVD-peKopAepbi (bc/ioa sa CD-npMBOAaMM) 
Ma/io-noMa/iy npM6/iM>KaK)TC5i k CBoeMy lex- 
HO/iorMHecKOMy npoAe/iy. Pa3pa6oTHMKM y>Ke 
AaBHO TOTOB51T MM CMOHy, T6M 6o/iee HTO AO" 
po>KKa HaKaTaHa: yMeHbiueHMe A/inHbi BO/iHbi 
jiaaepa, BeAymee k noBbimeHMfo h/iothoctm 
3anMCM, a 3HaHMT, M OMKOCTM HOCMTe/ieM. 

roiiy 6 oM iiyn 

TexHo/iorM5i BLu-ray — HaM6o/iee cepbeaHbiM 
KaHAMAaT Ha BbiTecneHMe HbmeiuHMx onTMHec- 
KMX CTaHAapTOB. 06 3TOM rOBOp51T M BnO/lHO 
3pe;ibie TexHMHecKMe peiueHM5i, ;ie>KaiAMe b ee 
0CH0B6, M MOiAb PR-KOMnaHMM, conyTCTByfoiAeM 
ee npoABM>KeHMK) na pbmoK. B stom TexHO/io- 
TMM Mcno/ib3yeTC5i /laaep cMHero CBeneHM^i 
(a/151 ;iK)6MTe;ieM UMcfip: A^iHHa BO/iHbi 405 hm 
npoTMB 658 HM A^^ DVD). flocKO/ibKy n;iOT- 
HOCTb 3anMCM Ha ahck o6paTHO nponopuMO- 
Ha/ibHa KBaApaTy A/iHHbi BO/iHbi naAafomero 
M3/iyHeHM5i, AOCTMraeTC5i yae/iMHeHMe eMKOCTM 
HocMTe/ieM B 2,6 paaa. OAHaKO Menbiua^i 
BO/iHbi TaK>Ke Ae/iaeT B03M0>KHbiM noBbimeHMe 
n/iOTHOCTM CBeTOBoro noTOKa 6/iaroAap5i yae- 
jiMHeHMfo HMC/iOBOM anepTypbi ;iMH3bi c 0,6 
(a/151 Toro >Ke DVD) ao 0,85. YHMTbma^i, hto 
n/iOTHOCTb 3anMCM np5iMO nponopuMOHa/ibHa 
KBaApaTy SToro 3HaHeHM5i, no/iyHMM npM6aBKy 
eMKOCTM HocMTe/151 eu\e B ABa paaa. 

ripocToe nepeMHo>KeHMe 3 tmx «npM6a- 
BOK» n03B0;i5ieT BbIHMC/lMTb yBe/lMHOHMe 
eMKOCTM BLu-ray-HOCMTe/151 no cpaBHOHMfo 
c DVD — 6o/iee hom b n^iTb paa. Ha AaHHbiM 

MOMOHT eMKOCTb OAHOCTOpOH HOTO OAHOC/IOM- 
Horo «cMHero» AHCKa (pa6oHa5i a66peBMaTy- 
pa noKa — BD) AOBOAena ao 27 E6aMT. Oa- 
HaKO no5iBM;iMCb y>Ke m AByc/ioMHbie ahckm 
o6-beMOM 54 E6aMT. KpoMe omkoctm, HacTy- 
nafoiAOM Ha h5itkm BMHHecTepaM, hobbim c|3op- 
MaT o6ecneHMBaeT m peKopAHyfo a^^ ohtmkm 
CK opocTb nepeAaHM AaHHbix — 36 M6aMT/c. 
A yMeHbiueHMe touiamhbi aaiAMTHoro cuo5i b 


mecTb paa (0,1 BMecTO 0,6 mm) no3BOU5ieT 
6ouee KoppeKTHo m KanecTBeHHo npoM3BO- 
AMTb npoueAypy HTeHM5i m aanMCM. 

CnepBa paapa6oTHMKM roBopMUM o tom, 
HTO BD-amckm npeAHaaHaneHbi npeMMymecT- 
BeHHO aanMCM UMcfipoBoro bmaoo b ho- 
BOM c|3opMaTe HDTV (M3o6pa>KeHMe bbicokom 
hotkoctm), KOToporo o6biHHbiM DVD y>Ke 
He TOAMTC51 HM nO eMKOCTM, HM nO CKOpOCTM 
nepeAaHM AaHHbix. l/lMenno tbk noaMUMOHM- 
poBauc5i npeACTaBueHHbiM c|dmpmom Sony 
eme B 2003 roAy BLu-ray-peKopAep BDZ-S77 
aa $3800. 3aTOM nocueAOBauM npM6opbi ot 
Samsung, Hitachi m JVC... OAHaKO Mana- 
HaubHO CD M DVD TO>Ke 6biuM MyabiKaubHbiMM 
M BMA60H0CMTeU51MM, HTO HO nOMOlUaUO MM 
AOBOUbHO 6blCTpO OCBOMTb M KOMObfOTOp- 
HbiM pbiHOK. Ta >Ke cyAb6a, CKopee Bcero, 
o>KMAaeT M BLu-ray, tom 6ouee hto nepBbiM 
HMTaiOlAMM KOMnbfOTepHbIM BD-npMBOA opM- 
eHTMpoBOHHO nocTyuMT B npoAa>Ky b cepe- 
AMHe-KOHue 2006 roAa). 

DVD BbICOKOM neTKOCTII 

AubTepHaTMBOM OnMCaHHOM TeXHOUOrMM MO>KeT 
CTaTb CTaHAapT HD-DVD, paapa6oTaHHbiM cob- 
MecTHO KOMnaHM5iMM Toshiba m NEC. Bbi- 
nycKa TaKMx ahckob Tpe6yeTC5i uMiub He6oub- 


ma5i Aopa6oTKa y>Ke cymecTByioiAero o6opy- 
AOBaHM5i, HO npM McnoubaoBaHMM CTaHAapTa 
HD-DVD eMKOCTb AHCKa yBeuMHMBaeTC5i ao 
15 E6aMT Ha cuom, hto, kohohho, Menbiue 
27 E6aMT B c|3opMaTe BD. Oahbko b nam bok 
peKuaMbi 6ouee cymecTBeHHbiM npocneTOM 
paapa6oTHMKOB bmamtc5i neAOCTaTOHHo ium- 
poKa5i PR-KOMnaHM5i B noAAop>KKy TexHouo- 
TMM — MMeHHO 3TOT cfiaKTOp MO>KeT CTBTb pe- 
maioiAMM B AO/ie noxopoH MHHOBauMM. flpaBAa, 
noKa npoM3BOAMTeuM nouHbi onTMMMaMa. Jle- 
TOM 3Toro roAa KOMnaHMOM Toshiba cobmoctho 
CO lUBeMuapcKOM xmmmhockom KOMnaHMeM 
Qariant Inter-nationaL AG 6bm npeACTaBuen 
npoTOTMn ABycuoMHoro HD-DVD-R eMKOCTbio 
30 E6aMT. Ecum aa^iBKa na CTaHAapTMsauMfo ho- 
Boro HOCMTeu5i 6yA6T yAOBueTBopena, nanaua 
MaccoBoro npoMSBOACTBa tbkmx ahckob mo>kho 
o>KMAaTb y>Ke bochom byAymero roAa. 

Kctbtm, Kmtbm b Aoue yuyHiueHM5i cfiopMaTa 
DVD peiuMu noMTM cbomm nyTOM. Ynenbie EIoa- 
HebecHOM paapabaTbrnaiOT cobcTBeHHbiM yHM- 
KaUbHblM BMA HOCMTeueM MHCflOpMaUMM — EVD 
(Enhanced Versatile Disk, hto oananaeT «yuyn- 
meHHbiM yHMBepcaubHbiM ahck»). Ho, CKopee 
Bcero, OH byAOT McnoubaoBaTbC5i na BHyTpen- 
HeM pbIHKe M TOUbKO A^^ BMA60. 

■ ■ ■ flMMTpVlM KjieonoB 




CiiCTeMa 30HanbHoro KOAMpOBaHMsi 


PoccHJi — njiTbiH perMOH 


B pasHbix CTpanax npeivibepa OAHoro m to- 
ro >K6 (t)MUbivia MO>KeT npoxoAMTb B pasHoe 
Bpeivm. K Toiviy >Ke bbiBaeT, hto CTpaHbi 
pasuMHaiOTCH ypoBHeivi >kmshm HaceueHMH, 

B pesynbraTe Hero a^ck c oahmm m Teivi >Ke 
C|)MUbMOM npM OAMHaKOBOM CebeCTOMMOCTM 
npoAaeTCH no pasHOM poshmhhom uene. 

Ms 3TMX coo6pa>KeHMM Becb MMp 6bm no- 
AO-neH Ha Boceivib soh, a-hh Ka>KAOM ms ko- 
Topbix BbinycK BMAeonpoAyKUMM Ha DVD 
uMueHSMpyeTCH OTAeubHO. focyAapcTBa 
CHf BiviecTe c KMTaeivi — CTpanbi c AasHM- 
MM nMpaTCKMMM TpaAMUMHMM — HOnaUM 
B OTHOCMTeubHO A^LueByK) nHTyio Sony 
HkdOOM UMUeHSMOHHbIM DVD CHab>KeH KOAOM 
perMOHa. ripoAaBaeMbie ueraubHO npMBOAbi 
Tame KOAMpyiOTCH COOTBeTCTByiOLAMM o6pa- 
SOM. ripM HTeHMM npMBOA CBepneT coBnaAe- 
HMe CBoero KOAa c perMOHOM HOCMTeun m 
B saBMCMMOCTM OT pesyubTBTa npoAOu>KaeT 
MUM npeKpaiuaeT BOcnpoMSBeAeHMe. CyiAe- 

CTByiOT IViyUbTMSOHHbie npMBOAbI M bbITOBbie 
npoMrpbiBBTeuM, HMTaiOLAMe uiobbie amckm. 


OMpivieHHbix annapaTOB TaKoro TMna Bbinyc- 
KaeTCH iviauo, obbiHHO sto ycTpoMCTBa, pas- 
buoKMpoBaHHbie iN/iecTHbiMM yivieubuaMM. 
VCTPOMCTBO, HaCTpoeHHOe Ha HTeHMe AHC- 
KOB TOUbKO OAHOM SOHbl, HOUbSH CAeUBTb 
MyUbTMSOHHbIM CTaHAapTHbIMM CpOACTBa- 
MM HaCTpOMKM APaMBOpOB (MSIVieHHTb SO- 
Hbi paspemaeTCH TOUbKO nuTb pas), 

SToro npMMeHHeTCH ciN/iena TexHOuorMHec- 
KOM npoLUMBKM. B pesyubTSTe TaKOM one- 
pauMM ivio>KeT bbiTb ycTanoBuen Tan nasbi- 
BaeMbiM HyueBOM perMOH (cooTBeTCTByeT 
IN/iyUbTMSOHaUbHblM yCTpOMCTBaiVl), um6o ot- 
iN/ieneHO orpaHMneHMe na koumhoctbo ms- 
iN/ieneHMM soHbi. flepenpoiuMBKa — p,eno 
AOCTaTOHHO onacHoe. Bmocto Toro HTobbi 
HanaTb HMTaTb Bce, npMbop MO>KeT boc- 
npOMSBOAMTb M to, HTO «rUOTaU» paHbLUe. 
Kctbtm, npaKTMHecKM Bce uMpaTCKMe aho- 
KM yHMBepcaubHbi caiviM no cebe, to ecTb 
HMTaiOTCH UfObbIM npMBOAOM, 3 eCUM M HO 
HMTaiOTCH, TO A6-n0 HO B perMOHaubHOM sa- 
LAMTe, a KanecTBe sanMCM. 
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(jssaiiMiaiiiil 


KaK MSBeCTHO, HT06bl 6e3B03BpaTH0 VAa/lMTb 
i/iHc|3opMaui/iio c >KecTKoro AUCKa, Heo6xoAHMO 
npn;io>Ki/iTb HeKOTopbie ycn;iM^. A noceMy b 
c/iynae o6biHHoro c|)opMaTMpoBaHM5i, c/iynaMHo- 
ro yAa;ieHM5i c|3aM;iOB m Kop3i/iHbi i/i;ii/i Kpaxa 
CMcreMbi y Bac BcerAa ocTaerc^i maHC aepHyib 
AaHHbie. Bepo^iTHOCTb BOCcraHOB/ieHi/i^i cyiAecT- 
BCHHO B03paCT6T, eC/lM BOCnO/l b30BaTbC^ 3T0M 
nporpaMMOM. Ona cnoco6Ha aepHyib k >km3hi/i 
i/iHc|3opMaui/iio, pa3MeiAeHHyio npaKTi/inecKM Ha 
;iio6bix Hocme/i^ix, ;imub 6bi ohm mmo/im c|)aM- 
/lOByio CMcreMy NTFS. Pa6oTa c GetDataBack 
0 H6Hb npocra: neoGxoAMMO npoMTM p^iA noc;ie- 
AOBare/ibHbix agmctbmm, Bbi6paB pa3Ae;i, Anana- 
30H cKaHMpoBaHM^i M, HaKOHop, Hy>KHbiM c|3aM;i. 

rioc;ie ycTanoBKM nporpaMMbi mhotmx M0)KeT 
CMyTMTb MHTepc|)eMC Ha HOMeUKOM ^3blK6. He 
6oMTecb, Ha 6o;iee npMBbiHHbiM f\n^\ 6o;ibiuMHCT- 
Ba no;ib30BaTe;ieM anr/iMMCKMM mo>kho nepe- 


K/llOHMTbC^, Bbl6paB HM>KH1010 CTpOKy B nyHKT6 

M6H10 «Werkzeuge». 

OC: Windows 9x/ME/2k/XP 

5l3biK MHTep(|)eMca: anr/iMMCKMM 
ycjiOBMfl pacnpocTpaHeHMfl: demo 
CawT npoM3BOAMTe;ifl: www.runtime.org 
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S P E C I A^ly #10/05 


rioKa Ha HaujMx KOMnbioTepax ne no^B^ra lepadaMTOBbie 
BMHHeaepbi, Mbi 6yA6M CTa/iKMBaibc^ c neodxoAMMOCTbio 
pery/i^pHO ocBo6o>KAaTb mocto na ahcko. A KaK naMTM ne- 
Hy>KHbie 6o;ibLUMe c|3aM;ibi? Hrodbi opeHMTb aano/ineHMe 
AMCKa, Mbi peKOMeHAyeM BaM ary nporpaMMy. Ona npeA- 
CTaB/i^er c|3aM;ibi na AUCKe b bma 6 np^iMoyro/ibHMKOB, npo- 
nopuMOHa/ibHbix aaHMMaeMOMy mmm odteMy. 1/lx pBer 3aBM- 
CMT OT pacLUMpeHM^. HanpMMep, 3e;ieHbiM odoaHanaiOTCfl 
My3biKa;ibHbie (JiaM/ibi, KpacHbiM — KapiMHKM. fla/ibiue Bce 
oneHb npocTo: BbidupaeM 6o;ibLUOM np^iMoyro/ibHMK, cmot- 
pMM Ha3BaHMe c|3aM;ia m, ec;iM oh ne Hy>KeH, nycKaeM c|3aM;i 
«noA HO>K». OC: Windows 9x/ME/2k/XP 
5l3biK MHTep(|)eMca: anr/iMMCKMM 
ycjiOBMB pacnpocTpaHeHMfl: freeware 
CawT npoM3BOAMTe;iB: www.win.tue. nL/sequoiaview 


rDUkWixo«taOQ 3 ^ 

OMpMa Seagate ne To;ibKO BbinycKaer saMeHare/ib- 
Hbie BMHHecTepbi, ho m Hen;ioxo aadoTMTCJi o no;ib30- 
Bare/i^x. flpuMepoM MO>KeT c;iy>KMTb 3 tot nporpaMM- 
HblM nOMOlAHMK yCTaHOBKM HOBOTO >KeCTKOrO AUCKa. 
Oh no3Bo;iMT cosAaib HOBbie pa3Ae;ibi na AUCKe m 
CK onupoBaib lyAa MHc|3opMauMio. TaK>Ke DiskWizard 
noMO>KeT npeoAO/ieib orpaHuneHMe na pasMep AUCKa 
Ha KOMUbiOTepax co crapbiM BIOS, 3Toro naAO 
C03AaTb AUCKery, Bbidpaa nyHKT mohio «DiskWizard 
Starter Edition Diskette)), m aarpysMib flK c nee. 
TaK)Ke nporpaMMa no3Bo;i5ieT npoMSBecTM caMoreciMpoBaHMe AUCKa c noMOiAbio rexHO/ioruM 
S.M.A.R.T. OC: Windows 9x/ME/2k/XP 5l3biK HHTep(|)eMca: anr/iMMCKMM ycjiOBUB pacnpocipa- 
HeHMB: freeware Cawi npoM3BOAHTe;iB: www.seagate.com 



<^looli£aditiayi00oiiy^ 




Ec;im He 6parb b pacHer neMHoro oinuHaioiAMMC^ MHTepc|)eMC, 
3Ta nporpaMMa ana/iorMHHa MSBecTHeMiueM Partition Magic. 
TaK >Ke KaK m b AeiMiAe KOMnaHMM PowerQuest, b hom mo>kho 
M eH^Tb pasMep pa3Ae;iOB, c|3opMaTMpoBaTb mx, cK/ieMBaib m 
pa3Ae;i5iTb na nacTM — b oGlaom, Ae/iaib Bce, hto to/ibko npM- 
A6T BaM B ro;iOBy. Oahbko abb c|3yHKUMM nporpaMMbi a^i^ He- 
KOTopbix Moryr craib cyiAecTBeHHbiM aoboaom b no;ib3y mmoh- 
Ho 7TooLs. Bo-nepBbix, HMSKoypoBHeBbiM peAaKTop, no3Bo;iflio- 


lAMM M3MeH5ITb M KOUMpOBaib OTAO/lbHbie COKTOpbl Ha AUCKe. 
Bo-BTopbix, cnocodHOCTb c|)opMaTMpoBaHM^ pa3Ae;iOB b 
R eiserFS m Linux Swap. KoHenno, 3 to ne caMbie neodxoAMMbie 
odbiHHOMy no;ib30BaTe;iio onepapuM, nosTOMy nporpaMMy 
MO)KHO nopeKOMeHAOBaib KOMUbiOTepHbiM npoc|3eccMOHa;iaM. 
OC: Windows 9x/ME/2k/XP 5l3biK HHTep(|)eMca: 
anr/iMMCKMM ycjiOBUB pacnpocTpaHeHMfl: demo 
CawT: www.7tooLs.de 
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CAttiw>®jtmDISK ) 


3tot apxMBaTop noAAep>KMBaeT mho- 
>KecTBO c|)opMaTOB oKaTM^i: ZIP, CAB, 
RAR, ARJ, LZH, GZIP, BZIP2, Z, TAR, 
CPIO, RPM M DEB. Ho ero kombkom 
B ce >Ke ^B;i5ieTCfl c|3MpMeHHbiM a;iro- 
pMTM KOMnpeCCMM 7z. rio Sa^B/ieHMlO 
cosAare/ieM, oh o6ecneHHBaeT c>Ka- 
TM6 Ha 30-70% /lyHLue, hom ZIP. Xo- 
JH npM HameM TecTMpoBaHMM pMc|)pa no/iyHM/iacb HOMHoro 6o;iee CKpoM- 
Ha^i — nop^iAKa 3-5%, ho a^^ nepeAaHM c|3aM;iOB no l/lHTepHery m raxa^ 3K0- 
HOMM51 MO>KeT 6biTb no/iosHa. riporpaMMa yMeer MHierpHpoBaTbc^ b kohiok- 
CTHoe M 6 H 10 Windows m MMeer n;iarMH a^^ c|3aM;iOBoro MeH6A>Kepa FAR. Kpo- 
M6 Toro, apxMBarop pacnpocTpaH^erc^ coBepmeHHO 6ecn;iaTHO, hto Ae/iaer 
ero onacHbiM KOHKypeHTOM MsaecTHbix bc6m WinRAR m WinZip. 

OC: Windows 9x/ME/2k/XP YciiOBUfl pacnpocipaHeHUfl: freeware 
5l3biK MHTep(|)eMca: pyccKMM Cawi npoM3BOAHTe;iB: www.7-zip.org 



Sra nporpaMMa npeAHasnane- 
Ha A-fi^ no/iHoro yAa/ieHM^i mh- 
(JiopMauMM c AHCKa 6 es bo3- 
MO>KHOCTl/l BOCCTaHOB/ieHM^. 

PaOoTaer ona noA DOS, rax 
HTO npi/iroTOBbie auckoboa 
M HMCTyio AUCKery. 3arpy3i/iB- 
lUMCb C Hee, Bbl B l/IHTepaKTl/IB- 
HOM pe>Ki/iMe CMO>KeTe BbiOpaib hboOxoahmbim pa3Ae;i i/i oamh m 3 ceMi/i nyreM ceKpeiHO- 
ro yAa;ieHM^. npi/iMeHare/ibHO, hto b cni/icKe ecTb i/i pyccKi/iM motoa — EOCT p50739-95, 
KOTopbiM xapaKTepn3yeTC^ kbk MOA/ieHHbiM, ho HaAe>KHbiM. TaK>Ke mo>kho nani/icaTb na- 
KeTHbiM c|)aM;i m noMecTi/iTb ero b KopneByio AnpeKTopmo na auckoto. TaKi/iM oOpaaoM, 
f\n^\ yAa;ieHM5i i/iHc|3opMauMM AOCTaTOHHO 6yA6T to/ibko noMecTi/iTb AHCKeTy b auckoboa 
M Ha>KaTb «Reset». Cni/icoK napaineTpoB KOMaHAbi kiUdisk paaMeiAen b AOKyMeHTapm/i. 
OC: DOS 5l3biK MHTepc|)eMca: anr/iMMCKMM YciiOBiiB pacnpocrpaHeHMB: 
freeware Cawi npoM3BOA>^Te;iB: www.kiUdisk.com 









|C 1 Administrator 

Cleanup 

Simply put in your Drive letter in the first text 
box (on the left) and your computer 
username on the right then hit Cleanup. 
Deletes in less than 2 seconds on average. 

1 About 

Exit Program 



Please pass Ihis program around. If you 
need any help or are interested in putting 
this on your site please contact me. 
Donations are highly appreciated. 


CoBepmeHHo acKeTMHHa^i 
yTi/i;ii/iTa, bc^i i/iHTepaKTHB- 
HOCTb KOTOpOM saK/iioHaeT- 
BO BBOAe 6yKBbi ci/iCTeM- 
Horo AHCKa i/i i/iMeHH no;ib- 
30BaTe;i^. PyKOBOACTBy^cb 
3TMMM AaHHbiMM, OHa npo- 
CMaTpMBaeT cMCTeMHbie 
nanKM m CTi/ipaeT Bceao3- 
MO>KHbie >KypHa;ibi i/i HeHy>KHbie (JiaM/ibi. flpi/i TecTMpoBaHMM nporpaMMa noMor.na 
ocBodoAMTb 17 M6aMT. Kohohho, npM odteMax coapeMeHHbix BMHHecTepoB sto 
coBepmeHHo HeanaHi/iTe/ibHa^i unc|)pa, Ho,yHHTbiBa5i, hto F-Erase ne Tpe6yeTycTa- 
HOBKi/i I/I coBepmeHHO 6ecn;iaTHa, noneMy 6bi ne cskohomhtb Aa>Ke TaKOM oGteM? 
OC: Windows 9x/ME/2k/XP Yc/iobub pacnpocrpaHeHMB: freeware 
5l3biK MHTep(|)eMca: anr/iMMCKMM 
CawT npoM3BOAMTe;iB: www.f-erase.com 


Blog I Donate | Email Me | 


OK 


Hto6bi y Bac ne bo3hmk/io 

COMHOHMM, HTO Bce AaHHbie 
Ha ahck 3anMcaHbi npaBM/ib- 
Ho M npoHMTaiOTC^i Ha ;iio6om 
npMBOAe, npoBepbTe CD c no- 
MOiAbio A9HH0M nporpaMMbi. 

A/iropnTM pa6oTbi c CDCheck 
c/ieAyioiAMM. riepBbiM ag/iom 
C 03A3AMM xeuj 3anMCbiBae- 
Mbix AaHHbix (noAAep>KMBa- 
eTC^i noHTM ABa Aec^iTKa cfiopMaTOB xeiu-c|DaM;iOB, cpeAM KOTopbix nony/i^ipHbie MD5, 
CRC-32 M SHA). 3aT0M sanMCbiBaeM ahck m cpaBHMBaeM ero c kohtpo/ibhom cyMMOM. 
nporpaMMa 6yAeTTaK>Ke no/ieana A-n^i BOCCTanoB/ieHM^i MHcfiopMaAMM c nouapanan- 
Hbix ahckob. Pea/iM3yeTC5i 3 to MHoroKpaTHbiM htohmom c6omhbix ceKTopoB. 

OC: Windows 9x/ME/2k/XP 5l3biK MHTepc|)eMca: pyccKMM ycjiOBMB pacnpocrpa- 
H6HMB: triaLware Cawi npoM3BOAMre;iB: www.eLpros.si 



I EDEE A 151 A i 

BeaonacHOCTb b HHc|3opMaui/ioHHbix 
TexHo;iori/i5ix CK/iaAbiBaeTC^i H3 mho- 
ri/ix cocTaB/i^noiAi/ix. Oahb m3 hi/ix — 

TpyAHonepeBOAHMoe noH^iTkie 
«npaPiBacM». Oho onpeAe/i^ieT ra- 
paHTMlO TOrO, HTO nOCTOpOHHMM HO 
CMO>KeT yanaTb m/im ncno;ib30BaTb 
AaHHbie c Baiuero KOMnbiOTepa. 

KoMnaHi/i5i CE-Infosys coBepiueHHO 
6ecn;iaTH0 AaeT BaM B03M0>KH0CTb 
o6ecneHMTb aaiAMTy BaMHoPi HHc|3op- 
MauMM. nporpaMMa, npeACTaa/i^ieMa^i 
BameMy BHi/iManmo yMeeT iui/ic|Dpo- 
BaTb ahckm no a/iropMTMy AES m 
npoBOAHT ayTeHTMc|DMKaumo no;ib30BaTe;i5i eiAe nepeA 3arpy3KoPi ci/iCTeMbi. OTAe/ibHbie MOAy/in, bxo- 
A^iiAMe B nporpaMMHbiM KOMn/ieKC, iuMc|3pyiOT OAHHOHHbie (jDaPi/ibi i/i renepi/ipyiOT ny6;ii/iHHbie k;iiohi/i, 
a TaK>Ke aaceKpeni/iBaiOT nHc|3opMaumo na CMeHHbix HocnTe;i5ix. nepeA ycTanoBKoPi FREE CompuSec 
o65i3aTe;ibHO npoBeAHTe Aec|DparMeHTaumo AUCKa m BbiMAHTe i/i3 Bcex nporpaMM, TaK KaK ci/iCTeMa aa- 
TOMaTHHecKM nepe3a rpy3MTC5i no OKOHHaHm/i MHCTa/ui^mm/i. 

OC: Windows 2k/XP YciiOBiiB pacnpocrpaHeHMB: freeware 

5l3biK MHTepc|)eMca: anr/iMMCKMM 

CaMT npoM3BOAMTe;iB: www.ce-infosys.com 



CnMCOK nporpaMM 
06 cny^iiBaHMe amckq 


7TooLs Partition Manager 2005, BootIT NG 1.75, 
Acronis Disk Director Suite 9.0, F-Erase 2.0, 
DiskWizard 2003, GetDataBack for NTFS 2.31, Active 
SMART 2.42, EasyRecovery Professional 6.10 


SaiMMTa ACIHHbIX 


FREE CompuSec 4.18.6, Folder Crypt 2.0, 
Active@ Kill Disk, PicoCrypt 0.1.1, KrypteL 5.3 


ApxMBaiiiifl 


7-Zip 4.23, ArcConvert 0.39, WinZip 9.0 SR-1, 
BLueZip 0.8.1, PowerArchiver 9.25, WinAce 2.6, 
WinRAR 3.50 


EoHyc 


CDCheck 3. 1.8.0, Directory Size 2.01, FuLLSync 0.9.1, 
SequoiaView 1.3, VU-Brief 5.3, WhoLockMe 1.04 


MarepManbi k CTOTbqM 


APBackUp 2.7, Backup2005 Pro, Genie Backup 
Manager 6.0, SmartBackup 2.2, AceBackup 2.1.4, 
DVD Mate Professional 2.7, Burn4Free 1.3, Alcohol 
120% 1.9, A-Ray Scanner 2.0.2.3, VSO BLindWrite 5, 
Daemon Tools 3.47, CLoneDVD 3. 6. 1.0, HDDLife Pro 
2.5.74, IBM/Hitachi Drive Fitness Test v4.05. 
Recover My Files, Handy Recovery 2.0, R-Studio 
Demo, R-UndeLete Demo, Acronis Privacy Expert 8.0 
Corporate, Paragon Disk Wiper 5.5 
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HOCMTe-HM MHC|)OpMai4MM 




Hai/l/iyHlUMM 


ueHa/o6-beM 


eMKOCTM 


peBOJIlOUMH 


Oo'beM 


roaMT 


280 


npuMepHa^i 

SaBMCMMOCTb 

L^eHbl 

HaKonMTe;ieM 


OT MX eMKOCTM 


JleHTa: 

06/ianaeT 


cooTHomeHMeM 


MO: Mone/iM 


noBbimeHHOM 


ZIP: AemeBMSHa 


BecbMa flopori/i 


He KOMneHCMpyer 


Ma/iyto eMKOCTb 


Pa3BI/ITHe TeXHMKM — 3T0 n0CT051HHbm nOMCK KOMnpOMMCCOB Me>Kfly peBO-HFOUM- 
OHHblMM I/1A651MM M npaKTMHHOCTblO peiUeHI/lM, B KOTOpbIX OHM BOn;iOmaiOTC51. Kof- 
Aa >Ke pa3pa6oTHMKM o6 stom 3a6biBatOT, po>KAaK)TC5i lynMKOBbie botbm BpoAe 
CBepxAoporoM nporpaMMbi «BypaH», eAMHCTBeHHoro coBeicKoro CBepx3ByKOBoro 
/laMHepa «Ty-144» m;im MarHMTOoniMHecKMX ycipoMCiB a-h^ xpaHeHM^i ASHHbix. 
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H SBeCTHO, HTO >KeCTKMM A^CK KOM- 

nbfoiepa eABa n\A mo>kho HasBaib 
CTonpoueHTHO HaAe>KHbiM xpaHM- 
jiMiAeM. KaK ycipoMCTBO, npeAHasHaneMHoe 
CKopee f\j\s\ onepaiMBHoro Aociyna k a^h- 
HblM, OH nOABep>KeH MSHOCy M BOSAeMCTBMfO 
BHeiuHMx cfiaKTopoB — OT 3/ieMeHTapHoro 
nMHKa no CMCieMHOMy 6;iOKy b MOMeHT 3ann- 
CM AO BMpyCHOM aiBKH. floaTOMy y>Ke yCT051B- 
IUMMC51 npaBM/iOM cia/io Mcno/ibsoBaHMe a^^ 
AO/iroBpeMeHHoro xpaHeHH5i HHc|3opMauMM 
nmuyiAMx oniMHecKMx npMBOAOB. 3 to o6yc- 
jiOB/ieHO KaK AOCTynHOCTbfo noAo6Hbix ycT- 
POMCTB, Tax M npOCTOTOM MX 3Kcn/iyaTauMM. 

OAHaKO CD M DVD — TaK>Ke as^oko ho 
MA ea/ibHbie xpaHM/iMma. Bo-nepabix, om- 
KOCTb HocMie/ieM Bce eme f\aneKa ot >Ke;iae- 
mom: OHa He conociaBMMa c o6'beMaMM lex 
>Ke HDD, B TO BpeM5i kbk no MAee HOCMie/iM 
A/151 AO/irocpoHHoro xpaneHM^i AO/i>KHbi npe- 
Bbimaib MX B pasbi. A BO-BTopbix, xot5i npo- 
M3BOAMTe/lM M o6eiAafOT rapaHTMMHbIM CpOK 
XpaH6HM51 AaHHbIX Ha 6o/lBaHKaX AO COTHM 
/lei, KTO npoBep5i;i 3tm o6emaHM5i? 

Me>KAy T6M C0BC6M H6AaBH0, no He/lOBe- 
HecKMM MepKaM, M ue/iyfo BennocTb naaaA, 
no MepKaM KOMnbfoiepHoro MMpa, cymecTBO- 
Ba/iM ue/ibie K/iaccbi ycipoMciB, naananeHM- 
6M KOTOpbIX 6bl/10 MM6HH0 AO/1 rOBpeM6H H06 
xpaneHMe MHcfiopMauMM. MnorMe m3 hmx He 
TO/lbKO npOAafOTC/l, ho M npOM3BOA/lTC51 no 
ceM AOHb, HaxoA/i npMMeneHMe b paa/iMHHbix 
o6/iacT5ix KOMnbfoiepHOM mhavctpmm. 

ypOBHM OTBeTCTBeHHOCTM 

B aaBMCMMOCTM OT pemaeMbix aaAan ycTpoM- 
CTBa paa/iMHafOTC/i npMHUMnoM aomctbm/i, 
KOHCTpyKUMeM M, COOTBeTCTBeHHO, UOHOM, 

KaK caMoro npM6opa, TaK m CTOMMOCTbfo xpa- 
HeHM5i B nepecHOTe na Mera6aMTbi m rnra- 
6aMTbl. B MHC|30pMaUM0HH0M CpOAO npMH/lTO 
BblAe/l/lTb HeCKO/lbKO ypOBHOM 3HaHMMOCTM 
MHcfiopMauMM — rocyAapcTBeHHbiM, Kopno- 
paTMBHbiM, SOHO (SmaU Office, Home Office) 
M HacTHbiM. 3aTpaTbi Ha opraHMaauMfo cMCTeM 
peaepBHoro KonMpoBaHM/i, paayMeeTC/i, 
Ka>KAoro ypoBH/i 6yAyT paanbiMM. 

TaK, B rocyAapcTBeHHbix m KopnopaTMBHbix 
ceKTopax aanacTyfo Mcno/ibayfOTC/i eMKMe m 
B bicoKOHaAe>KHbie naKonMTe/iM, o6ecneHMBa- 
foiAMe noMMMO HaAe>KHoro xpaneHM/i eme m 
B ecbMa onepaTMBHbiM AOCTyn k AaHHbiM. Llena 
Ha noAo6Hbie cMCTeMbi AOCTMraeT aoc/itkob 
T bic/iH AO/i/iapoB (nanpMMep, HP StorageWorks 
MSL6060 CTOMT npMMepHO $30 000), OAHaKO 
B AaHHOM c/iynae na nepBbiM n/ian Bce >Ke 
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Kaccera <t>opiviaTa Ultrium: 900 rOaMT 
AaHHbix Bcero sa $35 

BbIXOAMT CTOMMOCTb XpaHeHM/l eAMHMAbI MH- 
cfiopMauMM, nocKO/ibKy o6-beMbi AaHHbix b Ta- 
KMX CMCTeMaX OrpOMHbl. 

BbITOBbie CMCTeMbi M SOHO-CMCTeMbI, KaK 
npaBM/io, ocHOBaHbi Ha MHTerpMpoaaHHbix 
HenocpeACTBeHHo b cMCTeMHbie 6/iokm m/im 
nOAK/llOHeHHbIX K HMM BHeiUHMX yCTpOMCTBBX 
aanMCM AaHHbix na CMeHHbix HocMTe/i/ix. 
A/iropMTM pa3MeiAeHM5i MHcfiopMauMM, o6ec- 
neHMBaioiAMM bo mhotom onepaTMBHOCTb ao- 
CTyna k hom, b 3tom c/iynae ocTaeTC/i ue/iM- 
KOM Ha COBeCTM n0/lb30BaTe/151. 

Crpiuviepbi 

CiwieHa pa6oTbi 

HaKonMTe/iM na MarHMTHbix /leHTax — 

CaMbIM CTapbIM BMA yCTpOMCTB XpaHOHM/l 
AaHHbix. B nepBbix 3BM 3tm npnBopbi mc- 
no/ib30Ba/iMCb Aa>Ke ne a/i/i peaepBHoro 
KonMpoBaHM/i, a onepaTMBHoro xpane- 
HM51 (to ecTb ana/iorMHHO ceroAH/uuneMy 
Mcno/ib30BaHMK) HDD), a TaK>Ke m f\j\s\ nepe- 
Hoca AaHHbix no npMHMHe OTcyTCTBM/i pa3- 
BMTblX CeTOBblX MHCfipaCTpyKTyp M/IM MHbIX, 
6o/iee KOMnaKTHbix HocMTe/ieM. OAHaKO 
noc/ieAOBaTe/ibHbiM motoa sanMCM m o6pa- 
meHM/i K AaHHbiM, cymecTBeHHo orpaHMHM- 
BaioiAMM CKopocTb noMCKa, OKaaa/ic/i tom 
H enpeOAO/lMMbIM HOAOCTaTKOM, KOTOpbIM 
npeAonpeAe/iM/i cyAb6y /leHTOHHOM TexHO/io- 
TMM. C nO/lB/ieHMOM HaKOnMTe/lOM Ha MarHMT- 
Hbix AHCKax, nycTb m Menee HaAe>KHbix, ho 
ropa3AO 6o/iee 6bicTpbix, /leHTbi oKonnaTe/ib- 
Ho nepeKOHOBa/iM b paap/iA HocMTe/ieM a/i/i 
AO/ iroBpeMOHHoro xpaneHM/i apxMBOB. 

UeHa iwiera6aMTa 

l/lTaK, /leHTOHHbie MexaHM 3 Mbi Ham/iM ce 6 e 
npMCTaHMiAe b cmctombx backup. B TaKOM 
BMAe OHM cymecTByiOT m noHbme, OAHaKO 
COBpeMOHHbie TeXHO/lOTMM n 03 B 0 /lM/lM cyiAO- 
CTBeHHO ycoBepmeHCTBOBaTb caMM npMbopbi 
M ynpocTMTb MX Mcno/ib 30 BaHMe. Bmocto 6 o- 

C H I P 



ripMMepHO TaK Bbir/iKAnT KpynHbie 
KopnopaTMBHbie Obhkm ashhux 


6mh c /leHTOM AHaMOTpoM B napy obxaaTOB 
AaBHo npMMeH5iK)TC5i KOMnaKTHbie M yAo6- 
Hbie KapTpMA>KM, o6paiAaTbC51 C KOTOpbIMM 
He c/io)KHee, neM c obbiHHOM BMAeoKacce- 
TOM. Bo BCTpaMBaeMbix >Ke Ma/iora6apMTHbix 
ycTpoMCTBax, npeAHaaHaneHHbix a/i/i ycTa- 
HOBKM B 3,5-AK)MMOBblM OTCOK flK, MCnO/lb3y- 
IOTC51 COBCeM KpOXOTHbie DAT-KaCCOTbl. ripM 
3TOM obteM xpaHMMbix AaHHbix He conocTa- 
BMM He TO/lbKO C B03M0/KH0CT51MM HbIHeiUHMX 
onTMHecKMx HOCMTe/ieM, HO M c nepcneKTMB- 
HbiMM cfiopMaTaMM BpoAO BLu-ray, nepBbie 
OAHoc/ioMHbie HocMTe/iM KOTopbix 6yAyT 
BMemaTb OKO/10 27 F6aMT. 

HanpMMep, CTpMMep c|DMpMbi Seagate 
TapeStor DAT 40 Internal Bundled 40 GB 
ULTRA2 SCSI LVD MO>KeT coxpan/iTb na DAT- 
KacceTe 40 fbaMT neoKaTbix AaHHbix, a CTap- 
lUMe MOAe/lM 3TOM /IMHeMKM — AO 240 rbaMT. 
rioAobHbie CMCTeMbi peKOMeHAyeTC/i Mcno/ib- 
30BaTb A/l/l XpaHeHM/l 6o/lblUMX MaCCMBOB AaH- 
Hbix, He TpebyioiAMx pery/i/ipnoro obnoB/ieHM/i, 
nOCKO/lbKy CKOpOCTb 3anMCM MHcfiopMauMM He 
npeBbiiuaeT 3 M6aMT/c. Llena ycTpoMCTB TaKO- 
ro K/iacca KO/ie6/ieTC/i ot $400 ao $800. Kac- 
ceTbi npM 3TOM CT051T MOHee $10, no3TOMy [\e- 
Ha OAHoro coxpaneHHoro MerabaMTa 
cocTaB/i5ieT oKO/io 0,01 ueHTa. 

fl/151 paboTbi c eme 6o/ibiuMMM obteMaMM 
AaHHbix npMMeH5iK)TC5i annapaTbi CTaHAapTa 
Accelis M Ultrium, paapaboTaHHbie KOMnaHM/iMM 
IBM, HP M Seagate. CKopocTb aanMCM na CTpM- 
Mepax TMna Ultrium AOCTMraeT 30 MbaMT/c, a 
KacceTa BMemaeT ao 400 fbaMT, ho ueHbi na 
3TM CMCTeMbi HaHMHaK)TC51 OT $1000. 

flocneAHee npiiCTaHiiiAe 

HecMOTp/i Ha HaAe>KH0CTb xpaneHM/i m 3Ha- 
HMTe/ibHyK) no cpaaneHMio c onTMHecKMMM 
HOCMTe/151MM OMKOCTb /lOHT, MHTOpeC K /lOH- 
TOHHbiM HaKonMTe/i5iM Aa>Ke B cc|Depe cpeA- 
Hero bM3Heca neyK/ioHHo CHM>KaeTC5i, He 
roBop/i y>Ke o Ma/iOM bManece m nacTHbix » 
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HARDWARE 


HOCMie-nM MHCt)OpMai4MM 



EbiTOBOM CTpmviep yivieiMaeTCfi 
B TpeXAIOMMOBblM 0 TC 6 K HK 


» no;ib30BaTe;i5ix. CpeAM ochobhbix cfiaKTopoB 
ycTOMHMBoro naAeHM5i cnpoca CTomynoM^i- 
Hyib BblCOKyfO CTOMMOCTb CTpHMCpOB, a laK- 
>Ke no5iB;ieHMe 6o/iee AemeBbix m npaKiMH- 
Hbix pemeHMM xpaHeHH5i AaHHbix. 

TaK, sa cyMMy, cpaBHMMyfo c achom Bbico- 
KOK/iaccHoro cipMMepa cfiopMaTa ULtnum, 
Bno/iHe MO>KHO opraHMSOBaib RAID-MaccnB, 
He yciynafoiAMM /leHTOHHOMy HaKonme/ifo 
B HaAe>KHOCTM M Ha nop51AKM npeBOCXOA^I- 
lAMM no onepaiMBHOCTM m rn6KOCTM Aociyna 
K AaHHbIM. MeCTO >Ke 6blTOBblX CipMMepOB 
npoHHO 3aH5i;iM oniMHecKMe npnBOAbi, BBMAy 
Tex >Ke caMbix c|3aKTopoB — hm3kom ueHbi 
M BbicoKOM CKopocTM pa6oTbi. CerOAH51 M 
Cf)MHaHCOBO, M nCHXO/lOTHHeCKM AOMaiUHeMy 
no;ib30BaTe;iK) /lerne xpaHMib na no/iKe Ae- 
C51TOK DVD-RW (o6;iaAaK)iAMX Be/iMKO/iennoM 
nepeHOCMMOCTbfo H3-3a noBceMeciHoro pac- 
npocTpaHeHM5i DVD-npnBOAOB), neM OAHy 
40-rnra6aMTHyK) Kacceiy, KOTopa^i ctomt 
npMMepHO CTO/lbKO >Ke, HO He COBMeCTMMa 
HM c HeM KpoMe CBoero poAHoro HaKonnTe;i5i 
(nocKO/ibKy laKOBbie 6o;ibiua5i peAKOcib). 

TaKMM o6pa30M, necMoip^i na to, hto 
CT pMMepbl eme aKTMBHO npOH3BOA51TC51 M AO- 
BO/ibHO lUMpoKO npoAafOTC5i, no>Ka;iyM, no- 
C/ieAHOM pbIHOHHOM HMlUeM HMX OCTa/lC51 
ceKTop KpynHbix KopnopaTMBHbix 6aHKOB 
AaHHbix, TAe Ha nepaoM MecTe ctomt He cto- 
MMOCTb o6opyAOBaHM5i, a uena oahoto co- 
xpaneHHoro Mera6aMTa. 

ZIP-ApaiiBbi 

3tOT TMn yCTpOMCTB MAeO/lOrMHeCKM 51B;i5ieTC51 
pa3BMTMeM o6biHHoro HaKonMTe/151 Ha rM6KMX 
MarHMTHbIX AHCKaX. ri051BMBlUMCb B 1995 ro- 
Ay, ZIP-ApaMBbi oKaaa/iMCb BecbMa k MecTy, 
nocKO/ibKy AOCTOMHOM a/ibTepnaTMBbi hocm- 
Te/i5iM, c KOTopbiMM OHM pa6oTa/iM (o6'beMOM 
100 M6aMT, a nyTb no3>Ke 250 M6aMT), b to 
BpeM5i He cymecTBOBa/io. 



Aa>Ke yBe/iMHeHMe o6-beivia He noMomo 
ZIP yAep>KaTbCB Ha pbiHKe HaKonMTe/ieM 


OAHaKO Aa>Ke b anoxy CBoero pacuBeTa 
B KOHAe 90-x roAOB npom/ioro BeKa ZIP He 
MMe/i no-HacT05UAeMy lUMpoKoro pacnpocT- 
paHeHM5i (bo BC51KOM c/iyHae b nameM CTpa- 
He), B peay/ibTaTe Hero mhotmmm no;ib30Ba- 
Te/i5iMM OH c caMoro Hana/ia BOcnpMHMMa;iC5i 
KaK yCTpOMCTBO A/iMTe/ibHoro xpaHeHM5i 
MHc|DopMaAMM, a He A^^ ee nepenoca c oa- 
Horo KOMnbfOTepa na ApyroM. l/IcK/ifoneHMeM 
5iB/i5i;iMCb, no>Ka;iyM, to/ibko ZIP-ApaMBbi 
BO BHemneM Mcno/ineHMM, KOTopbie mo>kho 
6bmO HOCMTb c C060M BMecTe c ahckotom 
M noAK/ifOHaTb k;ik)6om MaiuMHe. B 1999 ro- 
Ay 6bi/iM Bbinymenbi Aa>Ke moac/im c USB- 
MHTepcfieMCOM — AJi^ o6/ierHeHM5i noAo6- 
Hbix onepaAMM. 

C/iOBOconeTaHMe Zip Iomega KaK 6bi 
noAHepKMBa/io CMTyaAMfo na pbiHKe 3TMxyc- 
TpoMCTB: ApyrMX npoM3BOAMTe;ieM TaKMX na- 
KonMTe/ieM, KpoMe c|DMpMbi Iomega, ne cyme- 
CTBOBa/io M HeT no ceM aghb. 

He6o/lblUa51 OTHOCMTe/lbHO CTpMMepOB 
Aena ZIP-ApaMBOB (oko/io $100), Ma;ibie ra- 
6apMTbl M CTOMMOCTb HOCMTO/IOM (nop51AKa 

$10 3a AUCKeTy), a TaK>Ke HaAe>KH0CTb xpa- 
HeHM5i AaHHbix Ae/ia/iM 3to ycTpoMCTBO eABa 
JIM He MAea/lbHOM OCHOBOM AOMaiUHMX M 
He6o/lblUMX OCf)MCHblX CMCTeM apXMBMpOBa- 
HM51 M HaKOn;ieHM51 AaHHbix. OAHaKO C n051B- 
jieHMeM nepBbix CD-R, m tom 6o;iee CD-RW, 
CMTyaAM5i B Kopne M3MeHM/iacb. 

B nonbiTKax yAep>KaTbC5i na pbiHKe eMKMX 
M Tm6kMX B MCno;ib30BaHMM HOCMTe/ieM KOM- 
naHM5i Iomega b 2003 roAy nana/ia BbinycK 
HaKonMTe/ieM ZIP, no3BO/i5iK)iAMx aanMCbi- 
BaTb Ha AUCKeTy 750 M6aMT. Ho npoTMBO- 
CT051TB HacTyn/ieHMK) nMiuyiAMX onTMHecKMx 
npMBOAOB CO CXO>KMMM o6-beMaMM HOCMTe- 
/leM, HO COBMeCTMMbIX C o6blHHblMM CD (Ha 
KOTopbix B TO BpeM5i y>Ke nocTaB/i5i;iocb Bce 
6e3 MCK/iK)HeHM5i nporpaMMHoe o6ecneHe- 
HMe), OHM oKaaa/iMCb He b cocto5ihmm. 
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BMecTMTe/ibHOCTb ZIP-AMCKOT no cero- 
AH5UUHMM MepKaM C/lCAyCT npM3HaTb HOAO- 
CTaTOHHOM, a COBMeCTMMOCTb TaK M BOBCe 
Hy/ieBOM: o6biHHbiM HaKonMTe;ib USB Flash, 
conocTaBMMbiM KaK no u , ene , TaK m no 06^0- 
My, o6ecneHMBaeT necpaBHMMO 6o/iee tm6- 
KMe B03M0>KH0CTM nO pa60T0 C MHC|DOpMa- 
AMeM. l/lcno;ib30BaTb >Ke ZIP-ApaMBbi b 
backup-CMCTOMax ceroAH5i mmoot cmbic/i, 
TO/ibKO ec/iM noAobnoe ycTpoMCTBO 6bi;io 
y>Ke Kyn/ieHO napy /leT naaaA AOMa m/im 
He6o/ibiuoro ocfiMca. FloKynKa hoboto anna- 
paTa HeaKTya/ibHa, xot5i o6Hapy>KMTb mx b 
npoAa>Ke Bce eme mo>kho, npaBAa, no 5ibho 
aaBbiiueHHOM Aene — oko/io $85 6ea yneTa 
HOCMTe/ieM. 3a 3tm >Ke ASHbrM mo>kho npM- 
o6pecTM BTopoM HDD obteMOM ao 160 F6aMT 
M yCTpOMTb M3 HOTO pe3epBHOe XpaHM/lMlAe. 

MarHMT M onTMKa 

ri051BMBlUMeC51 B 1988 TOAy MBTH MTOOnTMHOC- 
KMe npMBOAbi (MO) Bce eme npoAO/DKaiOT 
pa3BMBaTbC51. CerOAH51 ohm BKTMBHO KOHKy- 
pMpyiOT (HaCTO/lbKO, HaCKO/lbKO KOHKypeH- 
AMK) B ceKTope backup Boobme mo>kho Ha- 
3BaTb aKTMBHOM) CO CTpMMOpaMM BO BCeX 
o6/iacT5ix 3Toro pbiHKa, 3a MCK/uoneHMeM 
o6pa6oTKM M xpaHeHM/1 6o/ibiuMx Tepa- 
6aMTHblX MaCCMBOB AaHHbix. 

MarHMTOonTMHecKMM annapaT no c/io>kho- 
CTM yCTpOMCTBa COnOCTaBMM C >KeCTKMM AHC- 
KOM riK, ec/iM He npeaocxoAMT ero, nocKO/ib- 
Ky npoAeccbi 3anMCM/HTeHM5i ocymecTB/i/uoT 
c Mcno/ib30BaHMeM M /laaepHOM, m MarHMT- 
HOM rO/lOBOK. ripMHAMn 3anMCM OCHOBaH Ha 
M3MeneHMM onTMHecKMx CBOMCTB paboHero 
c/1051 AUCKa npM ero HaMarHMHMBaHMM. 

ripM 3anMCM /lyn /laaepa narpeaaeT ynac- 
TOK noBepxHocTM AHCKa AO TaK HaabiBaeMOM 
TOHKM KlOpM, KOrAa CTaHOBMTC51 B03M0)KHblM 
HaMarHMHMBaHMe pabonero c/io/i, KOTopoe 
M ocymecTB/i/ieTC/i c noMOiAbio MarHMTHOM 
rO/lOBKM. FlpMMeHaTe/lbHO, hto B obbIHHbIX 
yc;iOBM5ix (to ecTb npM KOMHaTHOM TeMnepa- 
Type) M3MeHMTb 3Ty HaMarHMHeHHOCTb He- 
B03M0)KH0, a SHaHMT — TaKOMy HOCMTe/lK) 

He CTpaiuHbi CTopoHHMe MarHMTHbie no/i/i 
B OT/iMHMe OT ZIP-AMCKeTbi, /leHTbi M Aa>Ke 
BMHHecTepa. fl/i/i cHMTbiBaHM/i HaneceHHOM 
TaKMM obpasoM MHcfiopMaAMM Mcno/ibsyeTC/i 
/lyn /laaepa MeHbiueM moiahoctm, KOTopbiM, 
OTpa>Ka5icb OT HaMarHMHOHHbix ynacTKOB, Me- 
H5ieT HanpaB/ieHMe cboom no/i/ipMsaAMM. 

MarHMTOonTMHecKMe ahckm, TaK >Ke KaK 
M npMBOAbI, C/10)KHbl M AOporM B npOMSBOA" 
CTBe. Oahbko ohm 3HaHMTe/ibH0 MeHbiue, HeM » 
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» CD M DVD, noABep>KeHbi b;im5ihmk) BHeiuHMX 
cfiaKTopoB, laKMx KaK sarp5i3HeHMe m uapa- 
nMHbi (nocKO/ibKy ahckm noMemeHbi b n;ia- 
CTMKOBbie KapTpHA>KM) M BblAep>KMBaK)T 
HaMHoro 6o/ibiuMe yAapHbie HarpysKM no 
cpaBHeHMfo c HDD. 

Taxa^i TexHMHecKM c;io>KHa5i opraHM3aun5i 
3anHCM M HTeHM51 B MarH MTOOnTMHeCKMX 
npMBOAax HeraiMBHo CKa3biBaeTC5i Ha mx 
CTOMMOCTM. KpoMO Toro, CKopocTHbie xapaK- 
TepMCTMKM (b /lyHiuMx o6pa3uax CKOpOCIb 
3anMcn/HTeHM5i AOCTMraei bocbmh c He6o/ib- 
lUMM Mera6aMT b cexyHAy) TO>Ke Ao6aB/i5iK)T 
HeraiMBa b r/iaaax noieHAMa/ibHbix noTpe6n- 
le/ieM. OAHaKO 6;iaroAap5i HaAe>KH0CTM xpa- 
HeHM51 3anHCM M yCTOMHMBOCTM HOCMie/ieM 
K BHeiUHMM B03AeMCTBM51M MHiepeC K 3TOM 
TexHO/iorMM He nponaAaei. 

flflTb AK>MM 0 B..« 

B HacT05UAee BpeM5i MarHHTOoniMHecKMe 
HaKonme/iM npon3BOA5iTC5i b Asyx c|3opM- 
c|DaKTopax — 5,25 m 3,5 ak)mmob. flpHBOAbi 
6o/ibiuoro pa3Mepa noAAep>KMBaK)T 3anncb 
Ha AByxcTopoHHMe Hocme/iM, o6-beM koto- 
pbix AOCTMraei 9 r6aMi (nanpMMep, BHyipen- 
HMM 5,25"AK)MMOBbiM Sopy SM0-F561 eMKOC- 
TbfO 9,1 r6aMT M CTOMMOCTbfO $900 M/IM 
Hewlett-Packard MODD 5.2Gb 3a $1500). 



MarHMTOonTMHecKMM HaKonMTe;ib He 
c;io>KHO cnyraTb c FDD-amckoboaom 

MeHbiuMe ahckm (oAHOciopoHHMe) MMefoi 
MaKCMMa/ibHyfo eMKOCib b 2,3 fbaMi (nanpH- 
Mep, Fujitsu MCR3230SS CTOMMOCibfo $280). 
OCHOBHbIMM npOM3BOAMie;i51MM TaKMX HaKO- 
nMie/ieM b nacio^uAee BpeM5i 5ib;i5ik)tc5i kom- 
naHMM Fujitsu, Dysan, Verbatium, Sony m 
Philips. Flo lexHO/iorMM noAK/ifoneuM^i BHyi- 
peHHMe annapaibi BbinycKafoic^i KaK c IDE-, 
laK M c SCSI-MHTepcf)eMcaMM. BneiuHMe Mar- 
HMTOOniMHeCKMe npMBOAbI B OCHOBHOM MC- 
no/ibsyfOT USB-MHTepc|DeMC. 

riOCKO/lbKy MarHMTOOPTMHeCKMe npMBOAbI 
He 5iB/i5iK)TC5i cypepcoBpeMeH HOM paapaboT- 
KOM, TO cnpoc Ha HMX c|DOpMMpyeTC51 ipaAM- 



B npoMSBOACTse Tanne MO-amckh 
c/io>KHee H Aopo>Ke, neivi DVD-RW 


AMOHHo: noipebMie/iM laKMx ycipoMCiB xo- 
pomo 3HafOT, HTO noKynafOT. A npMobpeiafoi 
OHM BblCOKOHaAe>KHblM M AOCiaiOMHO CKO- 
POCTHOM HaKOPMTe/lb, OMKOCTb KapipMA>K- 
AMCKOB KOTOporO BPO/lHO CpaBHMMB 

no obteMy c coBpeMOHHbiMM DVD. 

ripoM 3 BOAMTe;iM nocT 05 iHHO ppeA/iarafOT 
HOBbie MOAe/lM, pa3BMBa51 CBOM /IMHOMKM npO- 
AyKTOB. 3 to m annapaibi Ma/ioM omkoctm a-h^i 
M e/IKMX 0C|DMC0B, M KOMn/ieKCbl M3 AOC51TKOB 
npMBOAOB B OAHOM Koppyce f\ni\ KpypHbix kom- 
naHMM. F/iaBHoe, hto obteAMH^ieT 3 tm moao- 
;iM, — BbicoKa5i cieneHb coxpaHHOcib AaHHbix. 

■ ■ ■ ^eHMC EapAVlHCKVlM 


B 


CeTGBoe xpaHeHMe iiH(|>opMauiiM 


ABOCbKQ AOHHblX 

CeieBOM cnocob xpaHeHMP ashhuix eecbMa 
aKiya-neH a-hh opraHMsauMM KpynHbix Kopno- 
paiMBHbix CMCTeM pesepBHoro kormpobb- 
HMH. Bo/iee Toro, mo>kho c yBepeHHOCTbio 
CKaaaTb, hto b 3tom ceKiope mhom BapMaHi 
opraHMsauMM peaepBHoro KonMpoBaHMP He- 
B03M0>KeH. B cociaB ceieBbix CMCieM bxo- 
AHT HenocpeACTBeHHO >KecTKMe auckm, yn- 
paB/iniOLAMe KOMPbiOTepbi (cepBepbi), /imhmm 
M annapaibi KOivnviyHMKauMM. BMecTO bmhh6- 
ciepoB Moryr Obiib Mcno-nbsoBaHbi cipMivie- 
pbi. klHbie HOCMie-HM He aKiya-nbHbi M3-sa 
orpaHMHeHMM b ckopoctm 3anMCM m HieHMn, 
a TaK>Ke Hebo-nbLUMx eiviKOCTeM. 

CaMbie npocTbie ceieBbie CMCieMbi — 3to 
DAS (Direct Attached Storage). Ochobom la- 
KOM opraHM3auMM xpaneHMH PB/ineTcn cep- 
Bep, K KOTopoMy HenocpeACTBeHHO noAK/iio- 
HeHbi AncKOBbie xpaHM/iMLAa, AOCiynHbie no/ib- 
BOBaie/iHM ceiM b hbhom bmao. nebo/ib- 
LUOM KOMnaHMM TBKOe pOLUeHMe yAObHO, ho 


pacLUMpeHMe cmctom DAS bo3mo>kho /iMiub 
nyieivi npMobpeieHMP HOBbix cepBepoB, hto 
npMBOAMT K 3 HaHMTe/ibHbiM 3 aTpaiaM. 

Bo/iee c/io>KHbie ceieBbie lexHO/iorMM xpa- 
HeHMH AOHHblX, TBKMe K3K SAN (Storage 
Area Network) m NAS (Network Attached 
Storage), npeAHaananenbi a-hh Mcno;ib30- 
BaHMH B KOpnOpaiMBHOM CeKTOpe, KOTO- 
pbiM Tpebyei ynpaB/ieHMP orpoMHbiMM Mac- 
CMBBMM MHCt>OpMaUMM. 

NAS — bo/iee paHHnn lexHO/iorMP, ocho- 
BaHHan na BHeAPOHMM b obbiHHyio /lOKa/ib- 
Hyio ceib, KOTopan paboiaei no npoTOKO/iy 
TCP/IP, ycTpoMCTB (cepaepoB) m nporpaMM- 
Hbix KOMn/ieKCOB, KOHTpo/iMpyiOLAMx 3anpo- 
cbi KOMnbiOTepoB no;ib30BaTe;ieM m obecne- 
HMBaiOLAMX AOCTyn K XpaHM/lMLAy AOHHblX. 

NAS-cepBep npeAOCTaB/ineT no/ibaoBaie- 
/iHM y>Ke HacipoeHHoe ahckoboo npocipan- 
CTBO, Mcno/ib3yn cobcTBennyK) MHierpMpo- 
BaHHyio c|)aM;iOByK) CMCieMy m nporpaiviM- 


Hoe obecneneHMe a-hh ynpaa/ieHMn AOHHbi- 
MM. HaMbo/iee pacnpocipaHeHHbiMM npo- 
TOKO/iaMM c|)aM;iOBoro Aociyna PB/iniOTcn 
CIFS, Ha KOTopbix nocTpoena obiAan c|)aM;io- 
Ban cipyKiypa klHTepHeia. 

TexHO/iorMH SAN npeACTaB/inei coboM cneuM- 
a;iM3MpoBaHHyio ceib c KOMMyiaiopaMM m 
KOH ueHipaiopaMM, BbicipoenHyio na SCSI- 
MAeo/iorMM, noApoayMeBaiOLAeM neaaBMCMMoe 
c|)yHKi4MOHMpoBaHMe paa/iMHHbix ycTpoMCTB ce- 
TM. Ot /lOKa/ibHOM LAN ceib SAN OT/iMHaeicn 
TOM, HTO BBTOMaiMHeCKM CMHXpOHM3Mpyei 
AaHHbie Me>KAy OTAe/ibHbiMM CMCieiviaMM m 
xpaHM/iMLAaMM, f\n9\ Hero MHorne laKMe ceiM 
Mcno/ib3yiOT npoTOKO/i Fibre Channel. TexHO- 
/lorMH SAN TaK>Ke no3Bo;ineT npoM3BOAMib 
nporpaMMHyio KOMMyiauMio, C03A0Baib yAa- 
/leHHbie xpaHM/iMLAa m ocyiAecTB/iPTb npnivioe 
peaepBHoe KonMpoBaHMe Ha annapaiHbiM na- 
KonMie/ib (nanpMMep, tot >ko cipMMep), He 
3arpy>Kan cepeepbi m MMHyn /lOKa/ibHyio ceib. 
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HARDWARE 


TBepfloie/ibHbie HaKonMie-nM 



i6T1:l63a'Me^ 


KjDMCTa/iribY, 

-.a 


B /iaroAap5i KOMnaKTHOCTM m Mexa- 
HMHeCKOM npOHHOCTM HOCMie/ieM 
c|3;ieiu-naM5iTb 6biCTpo no/iyHM/ia 
lUMpoKoe pacnpocipaHeHMe Ha pbiHKe mo- 
6n;ibHbix AMcfipoBbix ycipoMCTB. Ona cia/ia 
Mcno;ib30BaTbC5i b c|doto- m BMAeoKaMepax, 
coTOBbix Te;iec|DOHax, MP3-n;ieepax, UMcfipo- 
BblX AHKTOC|DOHaX M T. A- OAHaKO C Ka>KAblX 
roAOM yBe/iMHMBaeTC5i o6'beM HaKonme/ieM 
M CKOpOCTb pa60Tbl C AaHHbIMM, a 3HaHMT, 
paciuMp5ieTC5i M o6/iacTb npnMeHeHM5i. Cero- 
AH51 BCTpeiMTb 3anoMMHafoiAMe ycipoMCTBa 
Ha ocHOBe cf);ieiu-naM5iTM mo>kho npaKiMHec- 
KM B63Ae, Bn/lOTb AO CTMpa/lbHblX MaiUMH, 
KOHAMUMOHepOB M Te/ieBM30p0B, H6 rOBOp51 
y>Ke 0 KOMnbfoiepHOM MHAycrpHM. 

EAMHCTBeHHbIM HCAOCTaTKOM 3TOM TCXHO- 
JlOrMM 51B;i5ieTC51 OrpaHMHeHHOCTb AMK/lOB 3a- 
nMCM — OT HeCKO/lbKMX A6C51TKOB TblC51H AO 
MM/uiMOHa. BnpoHeM, 6biTOBbix [\ene\A 
laKMX B03M0>KH0CTeM XBaiMT C M36blTKOM Ha 
A6C51TKM /lei MCn0/lb30BaHM51. 

B HacT05UAee BpeM5i Han6o;iee pacnpoci- 
paneHHbiMM 5 ib;i5ik)tc5i laKMe Tnnbi cf);ieiu-KapT 
KaK PC Card ATA Flash, CompactFlash, Memory 


Stick, MultiMediaCard, Secure Digital Card 
M paa/iMHHbie USB-HaKonme/iM. 

USB Flash 

fl/151 nepenoca HHc|DopMauMM c oahoto kom- 
nbfoiepa na ApyroM name Bcero Mcno/ibsy- 
fOTC5i HaKonme/iM USB Flash. 3to o6yc;iOB- 
/leHO leM, HTO MX npMCOeAMHeHM51 K 
KOMnbfoiepy He Tpe6yeTC5i HMHero, KpoMe 
CBo6oAHoro USB-nopia, m, HaHMHa^i co 
BpeMeH Windows 2000, HMKaKoro Aono/i- 
HMie/ibHoro nporpaMMHoro o6ecneHeHM5i. 
USB c|D;ieiu-ApaMB totob k pa6oie npaKTMHec- 
KM cpaay noc/ie noACoeAMHeHM5i b pasbeM: 
CMCTOMa MTHOBeHHo pacno3Haei ero b bmao 
HOB oro /lorMHecKoro A^CKa. 

HaKonMie/iM pasMepoM c 3a>KMra;iKy, c 3a- 
lAMTHbiM KO/inaHKOM Ha paateMe m nepeK/ifo- 
Haie/ieM saiAMibi ot sanMCM na Kopnyce Moryi 
AOBO/ibHO CM/ibHO OT/iMHaTbC5i Apyr OT Apyra 
no AHaaMHy, ho, HecMOip^r na 3 to, /lerKO yana- 
BaeMbi b/ik)6om o6/imhmm. BnyipeHHMx >Ke 
paa/iMHMM Me>KAy hmmm eme Menbiue. ripMHAM- 
nMa;ibHa5i cxeMa bo Bcex c/iyna^rx OAMHaKOBa: 
«pa3-beM ^ KOHipo/uiep Aociyna ^ MMKpocxe- 


Ma cf);ieiu-naM5iTM». Flo cyiM, bc5i pasHMua 
Me>KAy MOAe;i5iMM aaK/ifonafoic^i MMenno b 
noc/ieAHOM 3/ieMeHie, ot KOToporo aaBMCMT 
o6'beM xpaHMMbix AaHHbix. l/lMenno 3tot na- 
paMOTp ycTpoMCTBa M MapKa moao/im, ho b 
MeHbiueM CTeneHM, onpeAe/i^ifOT ueny. 

B HacT05UAee BpeM5i HaM6o;iee aKTya/ibHbiMM 
A/151 npMo6peTeHM5i /iB/i/ifOTC/i cfi/ieiu-ApaMBbi 
eMKOCTbfo 512 M6aMT b CM/iy onTMMa/ibHoro 
cooTHomeHM/i AeHa/o6'beM (ctommoctb tbkmx 
H aKonMTe/ieM — $35, to ecTb $0,06 aa Mera- 
6aMT). HaKonMTe/iM Menbiuero paaMepa — 

128 M6aMT (ao $15) m 256 M6aMT (ao $20) — 
He CTO/lb MHTepecHbi, nocKO/ibKy uena aa 
OAMH Mera6aMT no/iynaeTC/i BbicoKoaaTOM: 

$0,11 M $0,08 cooTBeTCTBeHHO. 06'beM b Aan- 
HOM c/iynae o6paTHO nponopuMOHa/ien uene 
Mera6aMTa. OAHaKO b USB cfi/ieiu-ApaMBax 
6o/ibiuero o6-beMa na nepBbiM n/ian bbixoamt 
CTOMMOCT b caMMX HOCMTe/ieM (1 r6aMT — $65; 

2 F6aMT — $120). Ho aAecb ecTb m cbom npe- 
MMymecTBa, nanpMMep TaKOM HaKonMTe/ib 6ea 
npo6/ieM no3BO/iMT coxpaHMTb no;iHOMeTpa>K- 
HbiM cfiM/ibM B cfiopMaTe MPEG-4. PeKopACMe- 
HaMM >Ke, KaK no o6-beMy, TaK m no uene, 5 ib- » 


CHIP 


SPECIAL 


N5 10/2005 




USB Flash, CompactFlash, SmartMedia, MMC, SD 



HaKonMTe/ib USB Flash — caivibiM npocTOM b Mcno/ib 30 BaHMM 


SmartMedia Card — yxoAniMim c pbiHKa CTaHAapT 


» ;i51K)TC51 n051BMBlUMeC51 H6 T3K AaBHO Heibl- 
pexrnra6aMTHbie Hocme/iM (mx CTOMMOCib 
AOCTMraei $400). /lfo6onbiTHO, hto npM btom 
CTOMMOCTb OAHoro Mera6aMia Bbime, hcm 
y 256-Mera6aMTHbix cfi/ieiu-ApaMBOB. 

B noc/ieAHee BpeM5i Ms-sa pocia nony/i5ip- 
HOCTM cfiopMaTa cf);ieiu-ApaMBbi cia/iM MHierpM- 
poBaib B pas/iMHHbie 6biTOBbie ycipoMciBa — 
HanpMMep, cymecTByfOT nacbi m/im cfioHapM 
CO BCipoeHHbiM USB-HaKonme/ieM. 


flpOHMe HOCMTeHM 

rioMMMO USB c|D;ieiu-ApaMBOB cymecTByfOT m 
ApyrMe Tnnbi Hocme/ieM, ocHOBaHHbie Ha mc- 
no/ibsoBaHMM cf);ieiu-naM5iTM. Mx o6iamm HeAO- 
CiaiKOM MO>KHO CHMTaib HeB03M0>KH0CTb np51- 
Moro noAK/iK)HeHM5i K KOMnbfoiepy — 

3Toro Tpe6yeTC5i tot m/im mhom aAanTep. OAHa- 
KO KapTbl paClUMpeHM51, HanpMMep, lUMpOKO 
npHMeH51K)TC51 B AMCfipOBOM Cf)OTO- M BMACOTeX- 
HMKe, a npM Mcno/ibsoBaHMM c KapT-pnAepoM 
Bno/iHe npnroAHbi a^i^ nepeHoca HHc|3opMauMM 

Me>KAy riK. TaKMe HocnTe;iM pa3/inHaK)TC5i 

o6blHHO no CKOpOCTHbIM XapaKTOpMCTHKaM M 
o6-beMy, a TaK>Ke c|DM3MHecKMM napaMeTpaM — 
pa3Mepy m noTpe6/i5ieMOMy TOKy. 


PC Card ATA Flash 
M CompactFlash 

CaMbiMM nepBbiMM KapTaMM naM5iTM CTa;iM t 3K 
HaabiBaeMbie PC Card ATA Flash, npeAHaana- 
HOHHbie c/iOTa PCMCIA. Ho, HecMOTp^i Ha to 
HTO o6'beM 3Toro Tuna KapT Bbipoc ao 8 F6aMT, 
BHyiuMTe/ibHbie ra6apnTbi (caMbie «TOHKne» 
AOCTMraiOT pa3Mepa 85,6x54x3,3 mm) npeApe- 
lUM/iM MX cyAb6y. 3aK/iK)HeHHbie b MeTa/i/iMHec- 
KMM Kopnyc, BbiAep>KMBaK)iAMe 3KCTpeMa/ibHbie 
yAapHbie (ao 1000 g), TOMnepaTypHbie (ot -40 
AO +85 °C) M BM6pauMOHHbie (ao 15 g) narpya- 
KM PC Card ATA Flash npMM6H5iK)TC5i to/ibko b 
cneuMa;iM3MpoBaHHbix npoMbim/ieHHbix npM6o- 
pax, Tpe6yfoiAMX noBbnuennoM HaAe>KHOCTM ho- 
CMTe/ieM. B 6biTOBOM ceKTope TaKMe KapTbi yj- 
paTM/iM CBOfo aKTya/ibHocTb c paspa6oTKOM 
KOMnaHMeM SanDisk c|DopMaTa CompactFlash. 

ByAyHM coBepmeHHo HecoBMecTMMbiMM c 
PC Card ATA Flash no cf)opM-c|DaKTopy, KapTbi 
CompactFlash, t6m He Menee, no/iHOCTbio co- 
xpaHM/iM MX BHyTpeHHfOfo apxMTeKTypy Bn;iOTb 
AO BCTpoeHHOrO ATA-KOHTpO/Uiepa, KOTOpbIM 
Bbino;iH5ieT po/ib 3My;i5iTopa o6biHHoro >KecT- 
Koro AHCKa. Ohm noAAep>KMBaK)T Asa TMna 
Hanp5i>KeHM5i umanm — 3,3 B m 5 B, a mx 


eMKOCTb MO>KeT COCTaB/151Tb OT 16 M6aMT AO 
4 F6aMT. CTOMMOCTb T3KMX K3pT CpaBHMMa 
c aHa/iorMHHbiMM noKaaaTe/i^iMM paccMOTpeH- 
Hbix Bbime USB Flash: 128 M6aMT — oko/io 
$ 15, 256 M6aMT — $20, 512 M6aMT — ao $35, 
a 1 M 2 F6aMT — $65 m $120 cootbotctbchho. 
0ah3ko HeTbipexrMra6aMTHbie CompactFlash 


MMefOT 3H3HMTe;ibHO 6o/iee HMSKyiO CTOM- 
MOCTb no cpaBHeHMfo c USB Flash — $220 
npoTMB $400. TaKMM o6pasoM, npMo6peTeHMe 
CompactFlash bmocto c aAanTepoM USB 5 ib/i 5 i- 

OTC51 3KOHOMMHeCKM 6o/iee BbirOAHbIM, He>Ke;iM 
noKynKa USB Flash MaKCMMa/ibHoro oBteMa. 


SmartMedia 

B 1995 roAy 6;iaroAap5i CTapaHM5iM KOMna- 
HMM Toshiba m Samsung Ha pbiHKe ho5ibm;ic5i 
cfiopMaT SmartMedia. Ochobhbimm ero aocto- 

MHCTB3MM, nO MepK3M TOrO BpeMeHM, 51B;i5i;iMCb 
HeOo/ibiuoM pa3Mep (37x45x0,78 mm) m otho- 
CMTe/lbHO HM3K351 CTOMMOCTb BC/ieACTBMe OT- 
cyTCTBM5i BCTpoeHHoro ATA-KOHTpo/uiepa. 
CeroAH5i >Ke TaKMe napaMeTpbi y>Ke He/ib35i 
Ha3B3Tb BbIMrpbllUHbIMM M3-33 CepbeSHOTO 

yAeiueB;ieHM5i CompactFlash m no5iB;ieHM5i 

HOBbIX KOMnaKTHbIX cflOpMaTOB. » 


B 


flepcneKTMBHbie pa3pa6oTKn 


OoHorpacf) 2005 

rioAaB/iHKDLAee Oo-nbiuMHCTBO TexHO-norMM, 
npMMeHneMbix b TBepAOTe^nbHbix HOCMTe-nnx, 
ocHOBaHO Ha 3-neKTpoHHOM MeTOAe sanMCM 
MH(})OpMaLJ,MM B MMKpOCXeMbI naiVmTM. OAHa- 
KO M A-nn 3Toro npaBM/ia BCTpenaiOTcn mc- 
K/lKDHeHMH. OaHMM M3 HMX CTa^H MMKpOHMH OT 
KOivmaHMM IBM, HB/inioiAMMcn no cyrM ue^noM 
CMCTeMOM A-nn sanMCM m HTeHMn MH(])opMa- 
UMM. Ero paapaOoTHMKM yraepMAaiOT, hto t 6- 
opeTMHecKM Ha KBaApaTe co ctopohom 
2,4 CM MO>KHO XpaHMTb 125 rOaMT AaHHbIX, 
xoTH Ha npaKTMKM OHM HOKa cyMe-HM yMec- 
TMTb TaM TO-HbKO 10 F6aMT. 


TexHO-norMH 6bma HasBana Millepede (ot 
aHT/l. «MHOrOHO>KKa»). McnO-HbSOBaHHblM B 
H6M npMHU,Mn SanMCM M HTeHMH MHC|)OpMaLlMM 
6bm saMMCTBOBaH y nepBbix (])OHorpa(|)OB, 
sanMCbiBaioiAMx SByK Ha bockobom dapadan. 
Oh saK/iiOHaeTcn b MexaHMnecKOM Hanece- 
HMM ymyd-neHMM (to ecTb «Hy-neM» m «eAMHMi4») 
Ha «MMn/iaHTMpOBaHHblM» B KpeMHMM HMOa 
nO-HMMepHblM C-nOM C nOMOLAbK) AeCHTKOB Tbl- 
CHH HaHOCKOHMHeCKMX KpeMHM6BblX CTep>K- 
H6M. C nOMOLAbK) 3TMX >K6 CT6p>KHeM OpOMC- 
XOAMT CHMTblBBHMe M CTMpaHMe MHCl)OpMaUMM 
(nyreM narpeBa m pacn/iaB^neHMn no-HMMepa). 


ripM 3TOM c-noM n^nacTMKa mo>k 6 t nepeMe- 
lAaTbcn MarHMTHbiMM TO-nKaTe^nnMM othocm- 
Te-HbHO KpeMHMeBOM nOA/10>KKM, HTO H03B0- 
-nneT 3anMCbiBaTb m CHMTbiaaTb c noMOLAbio 
OAHoro CTep>KHn AaHHbie na n^nomaAM 
100 MKM2. CHMTbIBaHMe npOM3BOAMTCn CO 
CKOpOCTblO 20-30 MdMT/C, HTO BHO-HHe npM- 
eM/ieMO Aa>K6 no coapeMeHHbiM MepnaM. 

0 HaAe>KHOCTM noAodHoro MexaHMnecKoro 
cnocoda xpanenMn AaHHbix roBopMTb noKa 
paHO — TexHO-norMH naxoAMTcn b ctbamm 
CT aHOB-neHMH. Ho Bno-nne bo 3 mo>kho, hto b 
B 6K 3/ieKTpOHMKM OHB npeKpBTMT pa3BMTM6. 
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HARDWARE 


TBepflOTe-HbHbie HaKonMie-nM 



PC Card ATA Flash: sHyiiJMTe/ibHbiM 
06 -beivi M co/iMAHbie raOapMTbi 


Secure Digital Card — npniviOM 
KOHKypeHT MultiMediaCard 


CompactFlash Card — nepebie a^m- 
CTBMTe/ibHO MaccoBbie KapTbi naivifiTM 


» 3a6aBHOM oco6eHHocTbfo SmartMedia 5 ib- 
;i5ieTC5i pea/iM3auM5i cMcieMbi saiuHTbi ot sa- 
nMCM. Ee Mcno/iHeHMe noxo>Ke Ha noAo6Hbm 
MexaHMSM, MCn0/lb30BaBlUMMC51 B n51TMAK)MM0- 
Bbix AHCKeiax, TAe Heo6xoAHMO 6bi/io 3aK/ie- 
MTb CTMKepoM cneuMa/ibHoe yr/iy6;ieHMe Ha 
Kopnyce. OAHaKO b tbkmx BecbMa He6o;ibiuMx 
H0CMTe/151X 3T0 6ABa /IM yA 06 H 0 M HaAe>KHO. 

l/lHiepeceH m npouecc npon3BOACTBa hocm- 
le/ieM SmartMedia: laK KaK ohm ne coAep>KMT 
HMHero KpoMe oahom MMKpocxeMbi NAND- 
naM5iTM, TO co6MpafOTC5i 6e3 npMMeneHM^i nan- 
KM. BnponeM, MMenno b npocioie, bo3mo>kho, m 
3aK/iK)Ha;iC5i ochobhom HOAOCiaioK c|3opMaTa. 
OicyTCTBMe co6cTBeHHoro KOHipo/i/iepa ipe6o- 
Ba/io He TO/ibKO aAaniepa a^^ noAK;iK)HeHM5i 
K riK, HO M Aono/iHMie/ibHoro nporpaMMHoro 
o6ecneHeHM5i, nocKO/ibKy CMcieMa ne Mor/ia ca- 
M0CT05iTe;ibH0 pacno3Haib b tbkom «xpaHMTe;ie 
AaHHbix» ana/ior >KecTKoro ahckb. B peay/ibia- 
le, X0T51 ceroAH5i c|D;ieiu-KapTbi SmartMedia m 
pacnpocTpanenbi AOCTaioHHO lUMpoKO (no- 


nOCJieAOBQTeJIbHO M 

B HacTOHLAee epeivm npM paspa^OTKe m Bbi- 
nycKe c|);ieiiJ-HaKonMTe-neM Mcno-nbsyiOTCH 
ABa cnoco6a nocipoeHMH apxMieKTypbi 
naMHTM — Ha ocHoee nneeK NOR m NAND. 
CipyKiypa naMHTM no npMHiiMny NOR nocT- 
poena na napa-n^ne-nbHO BK-ntOHeHHbix a/ie- 
MeniapHbix nneMKax. TaKan opraHMsaunn 
odecneHMBaei B03M0>KH0CTb 6biCTporo npo- 
MSBO-HbHoro Aociyna k abhhbim m no6aMT- 
HOM BanMCM MHC|)0pMai4MM. B OCHOBe >Ke 
cipyKTypbi NAND ,ne>KMT npMHU,Mn noc-ne- 
AOBaie-nbHoro odteAMHenMn nneeK b rpyn- 
nbi. B Ka>KAOM rpynne HacHMibiBaeiCH no 
16 HHeeK. rpynnbi o6-beAMHHK)TCH b cipaHM- 
Ubi, a le, B CBOK) onepeAb, — b 6-hokm. 


CKO/ibKy npoAO/DKafOT Mcno;ib30BaTbC5i b hoko- 
Topbix BMAax AMcfipoBOM toxhmkm), MX 6yAyiA6e 
npeAonpeAe/ieHO. KiOMy >Ke MaKCMMa/ibHbiM 
odbOM HaKonMie/ieM 3ioro cfiopMaTa aoctmt 
/iMiub 128 M6aMT, npM 3tom cto5it ohm oko/io 
$30, HTO npMMepHO baboo Aopo>Ke paccMOT- 
peHHbix Bbime cfi/ieiu-ApaMBOB. 

MultiMediaCard 
II Secure Digital Card 

B 1997 roAy Ha CMeny CompactFlash npM- 
Kapibi naM5iTM ciaHAapia MuLtiMedia 
Card (MMC), KOTopbie ao neAaBHero BpeMe- 
HM CHMia/lMCb HaM6o/iee KOMnaKIHblMM M 
/lerKMMM. A Hyib no3>Ke, b 2000 roAy, kom- 
naHMfo MM cociaBM/iM Kapibi SecureDigital 
(SD). 3 to ASTMiAe KOMnaHMM Matsushita, 
SanDisk m Toshiba, no cyiM, 5iBM/iocb /iotm- 
H6CKMM pa3BMTM6M MMC, 6/iarOAap51 H6My 
o6a npoAyKia no/iyHM/iM cxomy\o reoMeipMfo 
M OAMH M TOT >Ke npOTOKO/1 nepeABHM AaH- 
Hbix. B peay/ibTaTe MMC noAxoA^iT k c/iOTaM 


napa/uie/ibHO 

OaHBKO MMHyCOM TBKOM OpraHMBBUMM HB-HH- 
eTCn H6B03M0>KH0CTb OOpaiAeHMH K KBKOM- 
TO KOHKpeTHOM HHeMKe. 

EcTecTBeHHO, pa3HMua b CTpyKType OTpa>Ka- 
lOTcn M Ha xapaKTepMCTMKax paOoTbi naivm- 
TM. riaivmTb CO CTpyKTypoM NAND no3BO-nneT 
0praHM30BaTb ObICTpbIM (CO CKOpOCTbKD AO 
16 M6aMT/c) noc-neAOBaTe-nbHbiM AOCTyn 
K AaHHbiM, HTO BecbMa yAoOHO npM nocTpo- 
6HMM yCTpOMCTB O-HOHHOrO TMna, HanpMMep 
TBepAOTe-HbHbix ahckob. CTpyKTypa NOR 
MMeeT OTHOCMTe-HbHO 6o/ibLuoM pa3Mep nne- 
6K M ObiCTpbiM npoM3BO-nbHbiM AOCTyn (no- 
pHAKa 70 Hc), HTO no3BO-nneT Bbino-nHHTb 
nporpaMMbi HenocpeACTBenno m 3 naMHTM. 


A/151 SD, a o6paTHa/i coBMecTMMOCTb hoao- 
CTM)KMMa TO/lbKO nOTOMy, HTO HaKOnMTO/lM 
MMefOT paa/iMHHyfo TO/iiAMHy — SD npocTO 
He noMemaeTC/i b c/iot MMC. 

riOMMMO yMeHblUeHM51 c|DM3MHeCKOrO pa3- 
Mepa KapTbi SD MMOfOT eme oaho npeMMyme- 
CTBO nepeA MMC — MexaHM3M aaiAMTbi aa- 
TOpCKMX npaB (KOTOpbIM, nO-BMAMMOMy, B 
CBoe BpeM/i M Aa/1 nasBaHMe npoAyKTy). Kpo- 
Me Toro, Ha KapTe npMcyTCTByeT nepeK/ifona- 
Te/ib aaiAMTbi ot aanMCM (ana/iorMHHbiM nepe- 
K/ifonaTe/ifo na TpexAWMMOBbix AHCKOTax), hto 
no3BO/i5ieT o6e3onacMTb AaHHbie ot c/iynaM- 
Horo yAa/ieHM/i. CaMa KapTa Bbino/iHena b 
TO/ICTOM o6o/10HKe, HTO n03B0/15ieT yBO/lMHMTb 
CTOMKOCTb K CTaTMHOCKMM pasp/lABM. 

HecMOTp/i Ha cxoACTea MMC m SD, no- 
c/ieAHMe no3MAMOHMpyfOTC5i Ha pbiHKe ne 
KaK paciuMpeHMe cneuMcfiMKauMM MMC, a 
KaK HeaaBMCMMbiM CTaHAapT. Cootbotct- 
BOHHO, M pa3BMBafOTC51 OHM HOSaBMCMMO. 

flo n/iaHKM B 1 rbaMT ueHbi Ha hocmto/im 
3TMX cfiopMaTOB pacnpoAe/i/ifOTC/i coBepmenno 
ana/iorMHHO USB Flash m Compact Flash: 

128 M6aMT — $15, 256 M6aMT — $20, 512 
M6aMT — AO $35, 1 fbaMT — oko/io $65. Oa- 
HaKO Ha 3TOM /IMHOMKa MMC 3aKaHHMBaeTC51, M 
SD /iMAMpyeT B no/iHOM OAMHonecTBe, npeAO- 
CTaB/15151 2 rbaMTa obteMa npMMepno 3a $140. 
KpoMe Toro, b Mfo/ie SToro roAa no/iBM/iMCb 
coo6iAeHM5i 0 BbixoAe HocMTe/ieM eMKOCTbfo 
4 rbaMT, HO MX CTOMMOCTb nOKB HOMBBeCTHa. 

B KanecTBe passmm cfiopMaTOB npoM3BO- 
AMTe/iM BbinycTM/iM MMCplus (ao 2 fbaMT) 
miniSD (ao 1 F6aMT ) m RS-MMC (ao 1 fbaMT). 
Pa3BMTMe KaK TaKOBoe nom/io no nyTM 
yMeHbiueHM5i c|DM3MHecKMx rabapMTOB, b pe- 
3y/ibTaTe Hero Bce 3 tm hocmto/im okohhb- 
Te/ibHo nepecTa/iM 6biTb coBMecTMMbiMM Apyr 
c ApyroM. VpoBeHb u,en Ha hmx npMMepno 
TaKOM >Ke, HTO M Ha paccMOTpeHHbie Bbime 
M0A6/1M c|D/iem-ApaMBOB. » 



MMKpocxeMbi noMsiTM NAND m NOR 
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MiiKpoBHHHecTepbi ycTynaiOT TeepAO- 
Te/ibHbiM HaKonMTe/inM b HaAe>KHOCTM 


MultiMediaCard: «y6MMua» paHHMx 
KpynHora6apnTHbix <|>opMaTOB 


Memory Stick: jxame BbmrpbiiuHbiM am- 
saMH He i\enaeT noKynny >xe;iaHHOM 


» Memory Stick 

HeCM0Tp51 Ha to HTO STOT cflOpMaT HMKaK He/lb- 
351 npMSHaib YAaHHbiM M lUMpoKO pacnpocTpa- 
HCHHblM, 060MTM ero BHMMaHMeM HeB03M0)KH0, 
XOT51 6bi M3yBa>KeHM5i K MMeHM pa3pa6oTHMKa 
M npoM3BOAMTe;i5i — KOMnaHMM Sony. C caMO- 
ro no5iB;ieHM5i Kapibi Memory Stick 6;iaroAap5i 
CBOeM BbICOKOM UeH6 M Hy/ieBOM COBMeCTMMOC- 
TM npH>KM;iMCb TO/lbKO B cflMpMeHHblX npOAyK- 
Tax Sony. BbimeAUiMe no3>Ke Memory Stick Duo 
M Memory Stick PRO Duo He CMor/in H3MeHMTb 
cmyauMK) K/iynmeMy, nocKO/ibKy Bce paBHO 
OTCiaBa/lM OT KOHKypeHTOB M no MaKCMMa/lbHO- 
My o6'beMy m no uene 3a Mera6aMT. 

K/iaccMHecKne Memory Stick ocianoBM- 
jiMCb Ha OTMOTKe B 128 M6aMT npM u,ene oko- 
;io $30. npn3BaHHbie McnpaBMib 3 to no/io- 
>KeHMe Memory Stick Duo aoctmt/im 1 r6aMT, 
OAHaKO K MOMeHiy no5iB;ieHM5i b 2002 roAy 
OHM y>Ke OTCia/iM no 3TOMy napaMeipy ot koh- 


KypeHTOB. CeroAH5i mx mo>kho npMo6pecTM 
npMMepHO 3a $120, to ecTb baboo Aopo>Ke 
USB Flash. KapTbi Memory Stick PRO Duo na- 
pacTM/iM o6'beM ao 2 F6aMT m noAH5i;iM ctom- 
MOCTb AO $450, npeBbICMB, TaKMM o6pa30M, 
Aa>Ke ueny HeTbipexrMra6aMTHbix USB Flash. 

B MTore HaKonMTe/iM 3 tmx cfiopMaTOB, 
no)Ka;iyM, aKTya/ibHbi to/ibko a-h^i B/iaAe/ib- 
ueB AMcfipoBOM TexHMKM Sony. 

MMKpOBMHHeCTepbl 

Eme OAMH cnoco6 xpaH6HM5i m nepenoca 
MHcfiopMauMM — Mcno;ib30BaHMe mmkpobmh- 
HecTepoB, Bbino/iHeHHbix b c|DopM-c|DaKTope 
CompactFlash. Emkoctb TaKMx HocMTe/ieu Ba- 
pbMpyeTC5i OT 340 M6aMT (IBM Microdrive 
340Mb) AO 2 M 4 F6aMT (Flitachi MDRIVE2-CL 
M Flitachi MDRIVE4-CL cooTBeTCTBenno). 
KOMMyTaUM51 C KOMUbfOTepOM B03MO)KHa c no- 
MOiAbfo obbiHHoro KapT-pMAepa. FloAobubie 


HaKonMTe/iM b npMHUMne cpaBHMMbi co cbom- 
MM «Ko;i;ieraMM no cf)opMaTy» — KapTaMM 
CompactFlash no napaMOTpy ueubi 3a Mera- 
6aMT. TaK, Flitachi MDRIVE2-CL mo>kho npMo6- 
pecTM 3a $185, a Flitachi MDRIVE4-CL — 3a 
$105. JlfobonbiTHO, HTO npoAyKTbi IBM, na no- 
P51AOK ycTyna5i b obteMe (340 MbauT), yBe- 
peHHO Aop>KaT n/iaHKy b $90-100. 

rioAobHbie HocMTe/iM, OAHaKO, aaBOAOMO 
ycTynafOT TBepAOTe/ibHbiM HaKonMTe;i5iM b na- 
Ae>KHOCTM XpaH6HM51. IKeCTKMO A^CKM B CTO/lb 
MObM/lbHOM MCnO/lHeHMM bo/lOO nOABep>KeHbl 
paa/lMHHbIM BHeiUHMM B03A6MCTBM51M B OT/IM- 
HMe OT CBOMx CTauMOHapHbix Ko/i/ier, a ananuT, 
TpebyfOT noBbiiueHHOM aKKypaTHOCTM b obpa- 
meHMM. KpoMe Toro, cymecTBeHHbie no cpaB- 
H6HMK) C paa/lMHHbIMM c|D;ieiU-HOCMTe;i51MM 
3Hepro3aTpaTbi 3aTpyAH5iK)T Mcno;ib30BaHMe 
MMKpOBMHHeCTepOB B MObu/lbHblX yCTpOMCTBaX. 
■ ■ ■ ^eHMC ROHbKOB 



Bbmay pacTyLAePi nonynnpHOCTM HaKonuTe- 
neM Ha ocHoee USB Flash Memory, paspa- 
boTHMKM nbiTaiOTCH pasHOoOpasMTb KaK 
BMA caMMx ct>neLu-ApaMBOB, TaK M obnacTb 
MX npMMeHeHMH. M, HaAO CKasaTb, ohm 
BecbMa npeycnenM b otom. 
hlanpMMep, npoMSBOAMTenM npeA-naraiOT 
McnonbBOBaTb TBepAOTenbHbie HaKonMTenM 
B KanecTBe HacToniAMx «ceM(J)OB a-hh mh- 
ct>opMauMM», CHab>Ka5i cbom moao-hm CKane- 
poM OTnenaTKa nanbua. BbinonHen hocm- 
Tenb 3Toro TMna b bmao bpenna npnMO- 
yronbHOM 4)opMbi, Ha KOTopoM noMMMO 
USB-pasbeivia naxoAMTcn LCD-AMcnnePi, 
OTobpa>KaK)LAMM MH(])opMaLiMK) 0 AOCTyue. 
Flo saaepeHMHM paapaboTHMKOB, TaKoe yc- 
TPOMCTBO M05K6T OLUMbMTbCH nMLUb B OAHOM 


cnynae mb 10 000. Kpoivie Toro, npM nepe- 
Hoce c()aMnoB Ha naKonMTenb npoMCxoAMT 
LUM(])poBaHMe, HTO npaKTMHecKM MCKmonaeT 
B03M0>KH0CTb MX HeCaHKUMOHMpOBaHHOrO 

McnonbBOBaHMH. 3a noAobnoe ycTpoMCTBO 
eMKOCTbio 512 MbaMT npMAeTcn Bbmo>KMTb 
nopHAKa $150, hto bonee neivi b Aoa pasa 
Aopo>Ke obbiHHOM (j)neLij-KapTbi. 

/IpyrMM cnocoboM noKa eiu,e HeTpaAMUMOHHO- 
ro McnonbBOBaHMH c|)neLij-MMKpocxeM nanneT- 
CH BCTpaMBBHMe MX B paSnMHHbie bbITOBbie 
npeAMeTbi. hlanpMMep, HeKOTopbie paapaboT- 
HMKM peujMnM, HTO Kopuyc M bpacneT obbiHHbix 
HapyHHbix nacoB boaxoamt ahh tbkom uenM 
KaK HenbBH nyHiue. USB-paateM a-hh coeAM- 
HeHMH TaKoro cl)neLij-HaKonMTenH c KOMUbiOTe- 
poM, KaK npaBMno, pasMeiAaeTcn b peMeiuKe, 


XOTH BCTpeHaKDTCH M MOAOBM C paSbeMOM B 
Kopnyce. B u,enoM btm USB-nacbi hmhbm He 
OTnMHaiOTCH npM BKcnnyaTauMM ot caMOCTon- 
TenbHoro aanoMMHaiOLAero ycTpoMCTBa. 
KoMnaHMM Wigobyte yAanocb coBMecTMTb 
cl)neLiJ-HaKonMTenb m BCTpoeHHbiM aKKyMynn- 
TOp A-nn MObMBbHblX yCTpOMCTB, cnocobHbiM 
3apn>KaTbCH nepea USB. Tanoe ycTpoPicTBO 
OKa>KeTCH ocobeHHO noneaHbiM, KorAa noA 
pyKOM H6T aapHAHoro ycTpoMCTBa mbm po- 
36TKM. B 3TOM cnyHae npMbop rapaHTMpyeT 
BMTaHMe coTOBOMy Tenec|)OHy ao 40 MMHyr b 
pe>KMMe paaroBopa mbm ao 10 nacoB b pe- 
>KMM6 0>KMAaHMH, HTO, COmaCMTeCb, 0H6Hb 
Hennoxo a-hh (j^nem-bpenKa. flpM 3tom obb- 
6M naMHTM ycTpoMCTBa BapbMpyeTCH b npe- 
Aenax ot 128 MbaMT ao 1 FbaPiTa. 
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nepeBOSHMKM 



3Bo;iiouMfl ipaHcnopra nponcxoflui b HanpaBjieHnn yBe/inHeHUji 
ero CKopocTM m rpysonoAteMHOCTH. floaTOMy Bo;ioKyiiJM Aopoc/in ao 
MH oroTOHHbix aBTOHoesAOB, a o6o>K>KeHHaji Ha Kocrpe AO/i6;ieHKa — 
AO OKeaHCKoro cynepiaHKepa. B KOMnbtOTepHOM Mwpe npoMcxoAfli 
noAo6Hbie MSMeHeHH^i: n^iTHAioMMOBafl AHCKera Ha 360 KOani 
npeBpaiM/iacb b 400-rHra6aHTHbm Mo6n;ibHbm >KecTKMM ahck. 
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n epeHoc 6o;ibiuMx o6-beMOB nHc|Dop- 
MauMM Me>KAy KOMnbfoiepaMM b ot- 
CyTCTBMM CKOpOCTHbIX JlOKa/lbHblX 
ceieM BcerAa 6bi/i 6o/ibHbiM BonpocoM a-h^i 
B/ iaAe/ibueB FIK. Co BpeMCH c|3;ionnM-AMCKO- 
BOAOB M no CeM AGHb CaMbIM 6MKMM M OAHO- 
BpeMeHHo Han6o;iee pacnpocipaHeHHbm 
HOCme/ieM HHC|DOpMaUMM 51B;i5ieTC51 BMHHeC- 
lep. OAHaKO K/iaccMHecKMe moac/im HDD 
o6/iaAaK)T oahmm o 6 iamm HeAOCTaiKOM, ko- 
TopbiM K TOMy >Ke AO/iro CHMTa/iC5i Henpe- 
OAO/lMMblM, — a6cO/lfOTHblM 0TCyTCTBM6M 
rn6KOCTM M Mo6n;ibHOCTM. 

PaHbiue A^^ nepeHoca neibipex-n^iTM 
C0T6H Mera6aMT k lOBapmAy b coceAHfOfo 
KBapiMpy 6bi/io ropasAO npome m 6biCTpee 
BbiKpyiMTb coBepmeHHO «HeMo6n;ibHbm» >Ke- 
CTKMM AHCK M3 CMCT6MH0r0 6/lOKa M 0TH6CTM 
cfiaM/ibi np5iMO Ha h 6 m, He>Ke;iM sanMCbiBaib 
naHKM AHCK6 T. Ctomt/im ynoMMHaib, hto Mac- 
ro npoAe/ibiBaib raKyfo onepauMfo KpaMHe 
He>Ke;iaTe;ibHo: BCAb >KecTKMM ahck — oamh 
M 3 CaMbIX «paHMMblX» KOMnOHeHTOB riK. 

rio5iB;ieHMe m noBceMeciHoe pacnpocrpa- 
HeHMe nMiuyiAMx oniMHecKMX npMBOAOB b 3Ha- 
HMie/ibHOM Mepe HMBe;iMpoBa;io ynoM^iHyrbie 
HeyAo6cTBa, oahbko m o6-beMbi MHcfiopMauMM 
Bbipoc/iM Ha nop5iAKM. Bee name BcrpeHaforc^i 
CMiyauMM, KorAa nepeMemaib Hy>KHO y>Ke He 
COTHM Mera6aMT m Aa>Ke ne rMra6aMTbi, a cor- 
HM rMra6aMT. Bbitobom npMMep? rio>Ka;iyMCTa: 
nony;i5ipHbiM cepMa;i b cfiopMaTe MPEG-4 o6- 
lAMM oGbeMOM 100-150 FGaMT. H 3Aecb Aa>Ke 
oniMKa noKa>KeTC5i MeA/iMie/ibHOM m Ma/io- 
BMeCTMie/lbHOM — HeCKO/lbKO HaCOB A^^ 
3anMCM A6C51TKOB 6o/iBaHOK rapaHTMpoBaHbi. 
TaK HTO >Ke, on5iTb BbiKpyHMBaib BMHHeciep 
M3 KOMnbfoiepa? Ha noAo6HbiM pMiopMHec- 
KMM Bonpoc TaK M XOHeTC51 A^Tb nacjDOCHblM 
OTBer: «KoHeHHO >Ke, Her! Ecib m ApyroM 


CeivieMCTBO ZIV: tpyaho HaMTM 6 o/iee 
pacnpocTpaHeHHbiM BHeujHMM HDD 

BbixoA!» H B AaHHOM c/iynae — 3 to 6 yAer 
a 6 co;iK)THa 5 i npaBAa. 

flpOBOAHbie BMHHeCTepbl 

riepBbie BHeiuHMe BMHHecrepbi no 5 iBM;iMCb 
3 aAO/iro AO onTMHecKMX npMBOAOB, OAHaKO 
6 bi;iM BecbMa Ma;io pacnpocrpaHeHbi. Hx 
«y 3 KMM» MeCTOM Cia/l MHTepcfieMC B 3 aMMO- 
AeMCTBM 5 i c KOMnbforepoM. Ec/im cnacT/iMBbie 
o 6 ;iaAaTe;iM SCSI-KOHrpo/i/iepoB (Koropbie 
6 bmM KpaMHe Aoporn) eme mot/im paccHMTbi- 
Baib Ha cHocHyfo CKopocib o 6 Mena a^hhu- 
MM Me>KAy KOMnbfOrepOM M BHeiUHMM HaKO- 
nMTe/ieM, to p^iAOBbie noTpe 6 MTe;iM 6 bi/iM 
BbiHy>KAeHbi no/ib 30 BaTbC 5 i moag/i^imm, noA" 
K/ifonaeMbiMM nepea LPT m;im COM, Koropbie 
pa 6 oTa/iM eABa j\\a ne MeA/iennee, mom amc- 
KOBOAbl. riOH 51 THO, HTO TaKMO yCipOMCTBa HO 
no/ib 30 Ba;iMCb SHaHMre/ibHbiM cnpocoM. 

ripopbiB Ha pbiHKe BHeiuHMx HaKonMTe/ieM 
o6o3HaHM/iC5i c BbixoAOM B CBOT MHTepcfieMca 
USB. B nepMOA npoABM>KeHM5i 3Toro craHAap- 
ra Aa>Ke cneuMa/ibHO noAnepKMBa/iocb npe- 
MMymecTBO ero Mcno;ib30BaHM5i npM co3Aa- 
HMM MMOHHO Mo6M/lbHblX >KeCTKMX AHCKOB. 


fla/ibHeMiuee paaBMTMe USB, a TaK>Ke paapa- 
6oTKa M BHOApeHMe Apyroro BbicoKOCKopocr- 
Horo craHAapra — IEEE 1294 (FireWire) — 
noA/iM/iM Mac/ia b oroHb: npoM3BOAMTe/iM 
pMHy/lMCb OCBaMBaib He HOByfO, ho OIHfOAb 
He aano/iHeHHyfo pbiHonnyfo HMiuy. 

B HacT05UAee BpeM5i BbinycKaforc^i moag- 
j]\A Ha ocHOBe o6omx ynoM^iHyrbix craHAap- 
TOB nepeAaHM ashhux. flpMHeM ottoto, Ka- 
KOM MMeHHO M3 HMX MCnO/lbSOBaH B TOM M/IM 
MHOM MOAG/IM, B 6o/lblUOM CTenOHM aaBMCMT 

ee npoM3BOAMTe/ibHocTb. FireWire o6;iaAaeT 
6o/iee BbicoKOM nponycKHOM cnoco6HOCTbfo, 
OAHaKO USB 6o;iee yHMBepca/ien, nocKO/ibKy 
ceroAH5i c;io>KHO HaMTM KOMnbforep, b koto- 
poM He 6bi/io 6bi napbi USB-paateMOB. 

OAHaKO r/iaBHoe aoctomhctbo, KoropbiM 
o6/iaAaK)T o6a MHTepc|3eMca, — 3to bo3mo>k- 
HOCTb «rop5iHero» noAK/ifoneHM^i m oiK/ifone- 
HM51 o6opyAOBaHM51, HTO BOCbMa Ba>KHO 
Mo6M/ibHbix HaKonMTe/ieM. 

ZIV 

rio>Ka;iyM, oahmmm m3 caMbix paenpoerpaHeH- 
Hbix M xopomo aapeKOMeHAOBaBiuMx ce65i Ha 
oreHecTBeHHOM pbiHKe bhoiuhmx HaKonMre- 
/leM 51B/151K)TC51 BMHHeCiepbl ZIV. FlepBbie MO- » 


it 


AnbTepHaTMBHbie MHTep(|>eMCbl 


Bluetooth He HyxeHl 

/lOCTaTOHHO OpMTMHa-nbHblM (})-neLij-ApaMB 


BbinycTM-na Ma-noMSBecTHan KOivmaHMH 
Memsen. Ero OT-nMHMre-nbHOM ocoOeHHOCTbio 
HB/ineTCH npMMeneHMe hobom rexHO-norMM 
nepeAaHM AaHHbix c (])MpMeHHbiM HasBaHM- 
eM Click’n Share. floAPoOHbie rexHMHecKMe 
xapaKTepMCTMKM ycrpoMCTBa noKa HeMSBecr- 
Hbi. rioAK/iKDHeHMe K nepcoHa/ibHOMy kom- 
□bforepy ocyLAecTB/ineTcn nepes MHTep(t>eMC 
USB, KaK M y noAaB/iHKDLAero Oo/ibiuMHCTBa 
c|);ieLij-HaKonMTe;ieM. EhaBHoe >Ke ero c|)yHK- 


UMOHa/ibHoe OT/iMHMe saK/iioHaeTCH b tom, 
HTO ABa ycrpoMCTBa, noAAGp>KMBaK)LAMe 
Click’n Share, Moryr oOMeHMBaTbcn MH(])op- 
MauMeM aBTOHOMHO, 6es noMOiAM KOMnbio- 
repa. flpM 3 tom a-hh BbiOopa HeoOxoAMMbix 
c|)aM;iOB (t>;ieLu-ApaMB CHa6>KeH HeOo/ibLUMM 
>KK-AMcn;ieeM m napoM KHonoK HaBMrau,MM. 
PaapaOoTHMKM npeAno/iaraiOT, hto hobmh- 
Ka CMO>KeT HaMTM AOCTarOHHO LiJMpOKOe 
npMMOHeHMe b peK/iaMHOM OMSHece. Tan, 
HanpMMep, ee B/iaAe/ieu, saMHTepecoBaH- 


HbiM KaKOM-/iM6o yc/iyroM, peK/iaMMpye- 
MOM, CKa>KeM, Ha peK/iaMHOM lAMre, epasy 
CMO>KeT no/iyHMTb Bcio HeoOxoAMMyio mh- 
c|)opMai4MK) Ha CBOM c|);ieLij-HaKonMTe;ib 
(ecTecTBeHHO, npeAno/iaraercn, hto m peK- 
/laMHbie LAMTbi TO>Ke OyAyr CHa6>KeHbi rex- 
HO/iorMOM Click’n Share). EcTb ;im OyAymee 
y 3TOM TexHO/iorMM, CKaaaTb noKa rpyAHO, 
xoTH 6bi noTOMy, hto Bce, hto ona AO/iaer, 
MO>KHO ocyiuecTBMTb c noMOLAbio y>Ke npM- 
BbiHHbix OecnpoBOAHbix craHAaproB. 
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Easy Hard Disk — USB-KOHTeMHep 
A/in 2,5-AK)MMOBblX BMHHeCTepOB 

» Ae/iM ZIV no CBOMM cKopocTHbiM xapaKiepMc- 
TMKaM M 6/iaroAap5i MeA/ieHHOMy nHTepc|3eM- 
cy USB 1.1 (cor/iacmecb, 20 MMHyi Ha oamh 
cf)M;ibM MPEG-4 pasMepoM 700 M6aMT — 

3TO nepe6op) y>Ke HecocT05iTe;ibHbi m ch5i- 
Tbi c npoMSBOACTBa. CeroAH5i noA /loroTMnoM 
ZIV BbmycKafOTC5i Ase /iMHeMKM npoAyK- 
TOB — ZIV2 M ZIV Pro. 3tm ycipoMCTBa ocHa- 
lAGHbi USB 2.0 M FireWire cooTBeiCTBeHMO 
M BecbMa 6/1M3KM no ueHe. 

ZIV npeACTaB/i5ieT co6om saKOHHeHHoe 
ycipoMCTBO — 3TO HO 6aHa/ibHbm ana/ior 
Mobile Rack m He ro/ibm BMHHeciep, a npM- 
6op, BK/ifonafoiAMM b ce65i naKonme/ib 
Ha >KeCTKMX MarHMTHbIX AHCKax M USB- 
M/iM FireWire-KOHTpo/uiep. Bbino/iHen oh 
B 3CTeTMHHOM Meia/uiMHecKOM Kopnyce. 
PasMep caMOM 6o;ibiuoM moac/im ZIV Pro — 
124x75x14 MM, a Becm ona oko/io 160 r. 

3a MCK/ifoneHMeM Windows 98 m 6o;iee 
paHHMx BepcMM Bce onepauMOHHbie cMcieMbi 
caMOCT05iTe;ibHO onpeAe/i^ifoi ycipoMCiBO m 
ycTanaB/iMBafOT ero. no/ibsoBaie/iK) neobxo- 

AMMO /IMlUb nOAO>KAaTb HeCKO/lbKO ceKyHA 
noc/ie noAK/iK)HeHM5i Ka6e;i5i b pasteM. 

ZIV 5iB/i5ieTC5i BecbMa AOCiynHbiM ycipoM- 
CTBOM. TaK, 3a MOAe/ib eMKOCTbfo 100 FbaMi 
npnAeTC5i OTAaib oko/io $300, a 3a Aocia- 
TOHHO cpeAHMM no BceM napaMeipaM BapM- 
aHT B 40 rbaMT — Bcero $156. B/ieMeniap- 
HbiM pacnei noKaabiBaei, hto HaKonme/iM 
USB Flash, 6/iM>KaMiuMe no noipebme/ibCKHM 
CBOMCTBaM KOHKypeHTbl BHeiUHMX BMHHecie- 
poB, B Aec/iTKM pa3 npoMrpbiBafOT no ctom- 
MOCTM 3a OAMH TMTabaMT MHcfiopMauMM (npM- 
6/lM3MTe/lbHO $100 npOTMB $5). 

Seagate 

Eme OAMH npeACiaBMie/ib bhoiuhmx HaKonM- 
le/ieM MHCflOpMaUMM C npOBOAHbIM MHiep- 
cfieMCOM — BMHHeciep ST9100801U2-RK 
KOMnaHMM Seagate. Ero HaaaaHMe pacmMcf)- 


poBbiBaeic/i KaK Seagate Portable External 
Disk Drive, b neM cf)aKTMHecKM 3a;io>KeHo 
onMcaHMe npoAyKia — KOMnaKTHbiM BHem- 
HMM AMCKOBbIM HaKOnMie/lb. fleMCTBMie/lbHO, 
npM pasMepax 130x90x25 mm oh MMeei u,e- 
/ibix 100 E6aMT AMCKOBoro npocipancTBa. 
KpoMe Toro, CKopocib BpameHM/i mnMHAe/i/i 
cociaB/i/ieT 5400 o6./mmh., hto Aa>Ke Bbime, 
HeM y HoyibyHHbix BMHHeciepoB, y KOTopbix 
3TOT napaMeip, kbk npaBM/io, paBen /iMiub 
4200 o6./mmh. flMsaMH naKonMie/i/i BecbMa 
coBpeMeneH: a/ifOMMHMeBbiM Kopnyc yKpama- 
fOT ASKopaTMBHbie npopesM a^i^ bchtm/i/iamm. 

VCTaHOB/ieHHblM B yCTpOMCTBO BMHHeciep 
no yMO/inaHMfo OTcf)opMaTMpoBaH noA cfiaM- 
/lOByfo CMCTOMy FAT32. flpM neobxoAMMOCTM 
npMbop MO)KeT paboiaib kbk b hmctom DOS- 
ceccMM, laK M 6biTb Mcno/ib30BaH B KanecTBe 
3arpy30HHoro amckb. flpMMeH/iTb ero mo>kho 
M peaepBHoro KonMpoBaHM/i cfiaM/ioB, m 
A/ i/i paciuMpeHM/i amckobom naM/iiM nepco- 
Ha/ibHoro KOMnbfoiepa m/im HoyibyKa. 

lO Data 

KoMnaHM/i 10 Data npeACiaB/i/ieT na pbiHKe 
cobcTBeHHyfo /iMHeiiKy bhoiuhmx naKonMie- 
/leM — UDH-UEH. 3tm BMHHeciepbi npeA- 
ciaB/ieHbi B AOCTaioHHo lUMpoKOM AManaao- 
He obteMOB amckoboto npocipancTBa: 
MO)KHO HaMTM M0A6/1M OT 120 AO 400 E6aMT. 
ripoM3BOAMTe;i5iMM npeAycMOTpoHa TaK)Ke 
C|DyHKUMM lUMC|DpOBaHM51 MHCflOpMaUMM M 6/10- 
KMpoBKM Aociyna k AMCKy. 

OMSMHecKMe napaMeipbi npoAyKiOB 
10 Data AO/iafOT mx Menee MobM/ibHbiMM, ne- 
>Ke;iM npeACiaB/ieHHbie Bbime moao/im BHem- 
HMx BMHHeciepoB. UDH-UEH MMeei paaMepbi 
175x194x49 mm m Bee oko/io 1,35 Kr. flpM 
3TOM BMHHeciep ob/lBAaei AOCiaiOHHO Bbl- 
COKOM CKopocTbfo BpaiAeHM/i mnMHAe/151 — 
7200 o6./mmh. m MO/Kei noAK/ifonaibc/i k 
riK Hepes USB- m/im FireWire-pasbeM. flpM- 
51THO, HTO paapabOTHMKM n03a60TM/lMCb M 
0 laKOM HeobxOAMMOM BeiAM KBK Aono/IHM- 
le/ibHbie USB-paateMbi na Kopnyce ycipoM- 
CTBa, B peay/ibiaie Hero npM coeAMHOHMM 
K KOMnbfoiepy hmc/io CBoboAHbix nopiOB 
He yMeHbmaeic/i. Cbmom AoporoM b /iMHeMKe 
HBKonMTe/ieM UDH-UEH /iB/i/ieic/i MOAe/ib 
UHUEH400 eMKOCibfo 400 PbaMT, Koiopa/i 
CTOMT OKO/IO $450. 

flpOCTO ^eCTKMM A>^CK 

KoMnaHM/i Luwen, oamh m 3 BeAyiAMx npoM3- 
BOAMie/ieM MObM/lbHblX HBKOnMTe/ieM MH- 
cfiopMauMM, npeACiaBM/ia cbom BapMani op- 


raHM3BUMM eMKoro BHemnero naKonMie/i/i — 
Luwen Easy Hard Disk. Flo cyiM, 3io noA- 
K/ifonaeMbiM k KOMnbfoiepy nepea USB 2.0 
6okc BMHHeciepa 2,5 ak/mmb. 

VcipoMCTBO npeAHaananeno lex, KOMy 
Hy>KHbi TMrabaMTbi aa yMepennyio n/iaiy (tbk, 
npMbop c y>Ke ycianoB/ieHHbiM BMHHeciepoM 
obteMOM 5 rbaMT mo>kho hbmtm no uene oko/io 
$40). PaaMepbi naKonMie/i/i He Be/iMKM — 
135x76x17 MM. riMiaHMe ycipoMciBB ocyme- 
CTB/i/ieic/i KBK Hepea nopi USB 2.0, laK m ne- 
pea paateM PS/2 K/iaBMaiypbi. 

Bce onepauMOHHbie cMcieMbi ciapme 
Windows 98 pacnoanafoi aioi naKonMie/ib 
bea npob/ieM, a a-h/i B/iaAe/ibueB Windows 98 
npeAycMoipen amck c ApaMBepaMM (aabaa- 
HO, HTO paapabOTHMKM CHabAM/lM MMHM- 
BMHHeciep ApaMBepaMM, aanMcaHHbiMM hb 
obbIHHbIM KOMnaKT-AMCK, KOTOpbIM nO pB3- 
Mepy bo/ibme caMoro BMHHeciepa). Ecieci- 
BeHHO, aa laKyio nebo/ibrnyio ueny ne/iba/i 
>KAaTb peaKTMBHOM CKOpOCTM OT yCTpOMCTBB, 

HO MobM/ibHocTb nepeBemMBBeT 3tot He la- 
KOM y>K bo/ibmoM HeAOCTaioK. Cor/iacMiecb, 
ropaaAO yAobnee MMeib bck) MHcfiopMauMK) 

HB OAHOM yCTpOMCTBe pB3MepoM c CMTapei- 
Hyio naHKy, neM BoaMibc/i c Aec/iTKaMM CD. 

EecnpoBOAHbie peuieHMn 

PaccMOTpeHHbie Bbime ycipoMciBa, Kaaa/iocb 
bbi, BceM xopomM. Oahbko na/iMHMe npoBO- 
AOB, XOT51 M obecneHMBaei HaAe>KH0CTb m 
CKOpOCTb COeAMHeHM/l, BCe >Ke BeA6T K npo- 
Mrpbimy beenpoBOAHbiM pemeHM/iM b rnbKO- 
CTM M yAObCTBe MCnO/lbaOBBHM/l. Ec/im bbm 
Hy>KHbi no-HacT05UAeMy MobM/ibHbie HBKonM- 
le/lM, BBeAeHM/l B CipOM KOTOpbIX He 
Hy>KHO /laaMib noA cto/i m MCKaib hb omynb 
FireWire-paateM na aaAHeM nane/iM KOMnbio- 
lepa, TO Bam Bbibop — moac/im, ochbiaoh- 
Hbie MHiepcfieMcaMM Wi-Fi m/im Bluetooth. 
CpeAM beenpoBOAHbix cnocoboB KOMMyHM- 
KBUMM eme ynoMMHaiOT IRDA, to ecib MHiep- 
cfieMc Ha baae MHcfipaKpacHoro npMOMHMKa, 
OAHBKO Mbi ero He paccMaipMBaeM, tbk kbk 
BHemHMe naKonMie/iM c IRDA, BC/ieACTBMe 
HM3KOM CKOpOCTM obMeHa AaHHbIMM M HeAO- 
CTBTOHHOM CiabM/1 bHOCTM COeAMHeHM/l, 
ceroAH/i y>Ke ne aKiya/ibHbi. 

l/liaK, Wi-Fi. 3to ue/ioe ceMeMCTBO cian- 
AapiOB nepeAaHM UMcfipoBbix noTOKOB Aan- 
Hbix no paAMOKana/iaM. B aaBMCMMOCTM ot 
ciaHAapia ceiM, MHiepc|3eMCbi na ochobo 
Wi-Fi paboiaiOT na nacTOiax 2,4 \Tu, m/im 
5 \J[\ M obecneHMBBiOT CKopocib nepeAaHM 
AaHHbix AO 54 MbMi/c. fl/i/i Toro Hiobbi noA- » 
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» K/lK)HMTbC51 K C6TM Wi-Fi, AOCTaTOHHO npO- 
CTO OKasaibc^i b soHe asmctbh^i cnrHa;ia 
M MMeib yCipOMCTBO, KOTOpoe MO>KeT 3TOT 
CMTHa/l npMHMMaib. 

HanpMMep, aio MO>KeT 6 biib BHeiuHMM 
Wi-Fi-HaKonme/ib, KOTopbm 6 yAei pacnos- 
HaBaTbC5i KaK pa6oHa5i ciaHAM^i b /lOKa/ibHOM 
ceiM. FleAOCTaTKOM AaHHoro cnoco 6 a noA- 

K/lK)HeHM51 51B;i5ieTC51 HM3Ka51 SaiAMlAeH HOCTb 
MHC|DOpMaUMM. flOCTOMHCTBOM — TO, HTO C 
noMOiAbfo Wi-Fi mo>kho noAK/ifonaib k oaho- 
My KOMnbfoiepy (o6opyAOBaHHOMy cneuM- 
a/ibHOM n/iaioM Wi-Fi) HecKO/ibKO HaKonme- 
jieM oAHOBpeMeHHo, Hap5iAy c ApyrMMM 
Wi-Fi-ycipoMCTBaMM. 

ASUS WL-HDD 

Oahmm M3 5ipKMx npeACiaBMie/ieM 6ecnpo- 
BOAHbix HaKonMie/ieM, pa6oTafoiAMx Ha ocho- 
Be ciaHAapia Wi-Fi 5iB/i5ieTC5i ASUS WL-FIDD. 
Oh npeACTaB/i5ieT co6om 6okc, HanoAo6Me 
Mobile Rack, obopyAOBaHHbiM tohkom Aociy- 
na Wi-Fi. FlMiaHMe ocyiAecTB/i5ieTC5i c noMO- 
lAbfo BHemnero ceieBoro aAaniepa. 

ASUS WL-FIDD cnocoben paboiaib c 
2,5-AK)MMOBblMM BMHHeCiepaMM, OTCf)OpMaTM- 
poBaHHbiMM noA cfiaM/iOBbie CMCieMbi FAT16, 
FAT32 M Ext2/3. OAHaKO, k co>Ka;ieHMK), >Ke- 
CTKMe AUCKM noA NTFS Moryi 6biib Mcno/ib- 
30BaHbl B pe>KMMe «To;ibKO HT6HM51». 

C noMOiAbfo paateMa Rj-45 m BXOA^iiue- 
ro B KOMn/ieKT nociaBKM naiHKopAa hbko- 
nMie/ib MO>KHO Hanp^iMyfo noACoeAMH5iTb 
K JlOKa/lbHOM CeiM M/IM KOMObfOTCpy — 

B 3TOM c/iynae CKopocib obnena AaHHbiMM 
HecKO/ibKO yBe/iMHMBaeTC5i. 

C BMHHeciepoM M0>KH0 npoAe/ibiBaib a6- 
co/ifOTHo ;iK)6bie onepauMM, KaK ec/iM 6bi oh 
HaXOAM/lC51 Ha CB06M lUTaiHOM MeCT6 BHyipM 
KOMnbfoiepa: coxpan^iTb MHcfiopMauMK), kohm- 
poBaib, c|3opMaTMpoBaTb (npaBAa, to/ibko noA 
Ext2, nocKO/ibKy HaKonMie/ieM ynpaB/i^iei 
onepauMOHHa^i CMCieMa Linux). Wi-Fi-nacTb 
yCipOMCTBa MO>KeT Bbino;iH51Tb c|DyHKUMM TOH- 
KM AOCTyna m;im Mocia, KOTopbix mo>kho 
onpeAe/iMTb npaaa Aociyna, npuneM He TO/ib- 
Ko Hepea Network Neighborhood b Windows, 
HO M Hepea Samba b Linux. 

rioAK/ifoneHMe b MMefoiAMMC5i na Kopnyce 
6oKca USB-paateM obbiHHoro HaKonMTe;i5i 
USB Flash BbiaoBei onepauMfo aBiOMaiMHec- 
Koro KonMpoBaHM5i ero coAep>KMMoro na yc- 
laHOB/ieHHblM B 6oKce BMHHeciep. 

CioMMOCTb ASUS WL-HDD 6ea BMHHeciepa 
cocTaB/i5ieT oKO/io $70, c BMHHeciepoM o6-b- 
eMOM 20 F6aMT — oko/io $200. 


Bluetooth 

3to eme oamh MHTepc|DeMC becnpoBOAHOM 
CB513M, nony/i5ipHOCTb KOToporo paciei 
6yKBa/ibHO He no ah5im, a no nacaM. Ochob- 
HOM MA6M 3TOM TeXHO/lOTHM 51B;i5ieTC51 npe- 
AOCiaB/ieHMe bo3mo>khoctm /lerKoro m 
yAobnoro becnpoBOAHoro coeAMHeHM5i 
paa/iMHHbix ycipoMCTB M opraHMsauMM 6ec- 
npoBOAHOM jiOKa/ibHOM ceiM. Bluetooth 
paboiaei na He/iMuenaMpyeMOM HacToie 
2,45 FFa, HTO no3BO/i5ieT cbo6oaho Mcno/ib- 
aoBaTb ocHameHHbie mm ycTpoMCTBa b ;ik)6om 
CT paHe MMpa. K AOCTOMHCTBaM 3Toro 
CTaHAapTa TaK>Ke mo>kho othoctm Hebo/ib- 
lUMe pasMepbi Bluetooth-MOAy/i^i m HaAe>K- 
Hyfo aaiAMTy nepeAaBaeMOM MHcfiopMauMM. 

Bluetooth Pocket Server 

B KanecTBe npMMepa Bluetooth-HaKonMTe/ieM 
MO>KHO npMBeCTM MMKpOBMHHeCTOpbl npOM3- 
BOACTBa Toshiba. HecKO/ibKO ;ieT HaaaA kom- 
naHM5i BbinycTM/ia bhoiuhmm HaKonMTe;ib Ha 
>KecTKMx AHCKax obteMOM 5 rbaMT. Oh He 
TpebyeT npoBOAHoro noAK/ifoneHM^i k kom- 
nbfOTepy — byAb to KFIK, HoyTbyK m/im 
obbiHHbiM riK. FlepeAana AaHHbix ocyme- 
CTB/i5ieTC5i nocpeACTBOM MHTepcfieMca 
Bluetooth. PaAMyc yaepenHOM cb513m He 
npeBbiiuaeT 10 MeTpoB. Yctpomctbo nocTpo- 
eno Ha base l,8-AK)MMOBoro BMHHecTepa, 
ocHameHo BCTpoeHHbiM Bluetooth -MOAy/ieM 
M CObCTBeHHbIM 3/ieMeHTOM nMTaHM51. >KeCT- 


HTobbi MsbaBMTb nonbsoBaTenn ot Heobxo- 
AMMOCTM AeMOHTMpOBaTb >KeCTKMM A^CK FIK 
npM nepeHOce c Hero bonbrnoro obteivia 
AaHHbix, B cepeAMHe 90-x npoMSBOAMTenM 
HanaAM-HM BbinycK Tan nasbiBaeivibix koh- 
TeMHepoB Mobile Rack. 3tm ycTpoMCTBa 
cocTOHT M3 AByx HacTeM! THesAa, KOTOpOe 
saKpennneTCH b uhtmaiommobom OTcene 
CMCTeMHoro bnoKa m noAKmoHaeTcn k IDE- 
LUMHe, M boKca, KyAa MOHTMpyeTcn caivi 
BMHHeCTep. ripMHeM bOKC CBObOAHO BCTaB- 
nneTCH b rnesAO m BbiHMMaeTcn m3 Hero. 
nOMeiAeHHblM B bOKC HDD HeOTnMHMM 
A/IH CMCTeMbI OT BMHHeCTepa, BCTpoeHHOrO 
B Kopnyc FIK, m MO>KeT cny>KMTb He TonbKO 
ycTpoMCTBOM A-HH MoOM^bHoro uepeivieLAe- 
HMH MHCt)OpMaUMM, HO M LUTaTHblM (CMCTeM- 
HbiM) >KecTKMM A^CKOM. MMHycoB y Mobile 
Rack ecTb KaK MMHMMyM ABa. 


ASUS WL-HDD: BHeiuHMM HaKonMTe/ib m 
TOHKa AOCTyna Wi-Fi b oahom <|>naKOHe 


KMM ahck MMeeT Hebo/ibiuMe rabapMTbi — 
Bcero 110x70x22 mm. BpeM5i nenpepbiBHOM 
paboTbi cocTaB/i5ieT 6 nacoB, b pe>KMMe o>km- 
AaHM51 — OKO/IO 200 HaCOB. 

FlpeACTaBMTe/lM KOMnaHMM nOSMUMOHMpO- 
Ba/IM 3TOT MMKpOBMHHeCTep KBK yCTpOMCTBO, 
KOTopoe Mor/iM bbi Mcno/ibaoBaTb m npocTbie 
no;ib30BaTe;iM (b KanecTBe c|doto- m bmabo- 
a/ibboMa), M KopnopaTMBHbie K/iMeHTbi (a/i5i 
npoBeAeHM5i KOHc|DepeHAMM m npeaeHTauMM). 
Ha MOMOHT BbIXOAa CTOM/IO OHO OKO/IO $400. 
KoHeHHO, AoporoBaTO aa 5 FbaMT, ho ctomt 
yHMTbiBaTb M Ae/ieayK) rpynny Aannoro npo- 
AyKTa — cor/iacMTecb, npocTO cmoiuho ho- 
CMTb c CObOM KFIK M K HOMy BMHHeCTep, KO- 
TopbiM bo/ibiue M T5i>Ke;iee ero b necKO/ibKO 
paa, ec/iM bmocto Hero mo>kho npMobpecTM 
Bluetooth Pocket Server. 

■ ■ ■ fleHMC KOHbKOB 


FlepBbiM M3 HMx: Ha npeAHa3HaHeHHOM a-hh 
npM6Ma MHC|)OpMaUMM MaLUMHe TO>Ke AO/1- 
>KeH bbiTb ycTanoB/ien Mobile Rack (npM- 
H6M TOM >K6 COMOM KOHCTpyKUMM), MHaHB 
BCH 3aT6H TepneT CMbIC/l, TaK KaK npMA6T- 
CH paabMpaTb m KOivinbiOTep m 6okc, HTobbi 
noAK/iKDHaTb BMHHeCTep HanpHMyio k m/ieM- 
c|)y. BTopoM MMHyc: noAK/uonaTb m M3B/ie- 
KBTb boKC Mobile Rack m 3 rne3Aa mo>kho 

TO/lbKO npM BblK/lKDHeHHOM BMTaHMM KOM- 
nbKDTepa (na mhocmx MOAennx Aa>Ke 6bi/ia 
ycTanoBnena cneuMa/ibnan aaiuMTa, obec- 
neHMBaKDLAan Bbino/iHeHMe 3Toro yc/iOBMn). 
OAHaKO, HecMOTpn Ha 3 tm neAOCTaTKM, b 
CB oe Bpeivm Mobile Rack bbi/i Becbivia no- 
ny/inpen, npeA/iaran pea/ibnyio a/ibTepna- 
TMBy nOCTOHHHOMy MOHTa>Ky M ABMOHTa>Ky 
LUTaTHoro HDD a-hh obMena MHc|)opMauMeM 
Me>KAy KOMnbioTepaMM. 


B 


BcTpOMBaeMbie KOHreMHepbi 


Kopo6Ka pj\s\ rMra6aMT 
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HARDWARE caMOfle/ibHoe xpaHM/iMiMe flaHHbix 


II 



NAS CBOMMM pyKaMM 


KycTapHO 

& VTMJlMTapHO 


Wi-Fi-aAanrep 

o 6ecneMMBaeT yflo6cTBO 
nOAK/lfOHeHM51 K/IMeHTCKMX FIK 


RAID-KOHTpo;uiep 

rapaHTMpyei HaAe>KHoe 
xpaHeHMe AaHHbix 


ADSL-M0A6M 

no3BO/i5ieT opraHMSOBaib 
KO/uieKTMBHbiM Aociyn 
B l/lHTepHei 


iiiir™ 


i;iaTb HTO-Hn6yflb cbommm pyKann Bcerfla npujiTHO. 3 to no3Bo;i5ieT, 
nepBbIX, CaKOHOMMTb, a BO-BTOpbIX, nO/iyHMTb MMeHHO TO, HTO COOT 
CTByeT BaujMM sanpocaM. KpoMe toto, o6;iaflaTe;ib yMe/ibix pyx 


B03M0)KH0 MCn0/lb30BaHMe 


HeCKO/lbKMX 


n pM nocTpoeHMM He6o/ibiuMx ceieM 

0H6Hb HacTO Bciaei Bonpoc opraHM- 
3auMM AOCTyna k coBMecTHO ncno;ib- 
yeMbiM pecypcaM. BapMaHi c «paciuapMBaHM- 
M» >KeCTKOrO AHCKa OAHOrO H3 KOMnbfOiepOB 
acTO HenpMeM/ieM b cn;iy Heo6xoAHMOCTM no- 
T05iHHoro AOCTyna k c|3aM;i-cepBepy; cneuMa- 
M3npoBaHHbie >Ke ycipoMCTBa m 6 o c/imiukom 
[ oporM, ;ii/i6o o6/iaAaK)T orpaHi/ineMHOM cfiyHK- 
iMOHa/lbHOCTbfO. npHBOAeM npHMCp. ^IpKMM 


PaayMeera, bo 3 mo>khoctm ApoBHero >Ke;ie- 
3a noTpe6yeTC5i «o>KMBMTb» ncno;ib30BaHMeM 
HOKOTOpblX COBpeMeHHbIX yCTpOMCTB, TaKMX 
KaK >KecTKMe ahckm 6o;ibiuoM omkoctm, RAID- 
KOHTpo/uiep M Wi-Fi-aAaniep; b peay/ibiaie, 
noipaiMB OTHOcme/ibHO He6o;ibiuMe AOHbrM, 
MO)KHO no/iyHMTb MHie/i/ieKTya/ibHoe xpaHM/ii/i- 
me AaHHbix c 6ecnpoBOAHbiM nHTepc|DeMCOM. 


Hoe M Hec;io>KHoe ycipoMCTBO, ho ero uena 
($350) Hpe3MepHO aaBbHuena. K co>Ka;ie- 
HMfo, a/ibiepnaTHBbi BpoAe Ximeta NetDisk 
NDUlO-120 M/iM ASUS WL-HDD2.5 He cto 51 t 
A emeB/ie. OAHaKO BbixoA ecib. 

ripaKTMHecKM y Ka>KAoro no;ib30BaTe;i5i 
riK AOMa 6e3 AO/ia nbi/i5iTC5i ociaiKM mhoto- 
HMC/ieHHbix anrpeMAOB — ciapbie Kopnyca, 
MaiepHHCKMe n/iaibi m npoHne BbimeAUiMe H3 
06nX0Aa KOMnOHeHTbl, Bbl6pOCHTb KOTOpbie 
He no3Bo;i5iK)T ceHTMMeHia/ibHbie nyBCiBa 
(a TaK)Ke naM5iTb o noipaneHHbix na mx npM- 
o6peieHMe Kpyr/ienbKMx cyMMax). Bee ohm 
npMroA5iTC5i: b hmx mo>kho BAOxnyib HOByio 
>KM3Hb, npeBpaiMB B AOMaiuHMM NAS c pac- 
lUMpeHHOM CfiyHKUMOHa/lbHOCTbK)! 


51 ero ciienmia 

M3 TOrO, HTO 6blJ10 

fl/151 C03AaHM5i Hamero HyAO-ycipoMCiBa no- 
A0MA6T npaKTMHecKM j]\o 6 a^\ KOHc|DMrypauM5i 
o6opyAOBaHM5i, nocKO/ibxy aaAaHM, Boa/iarae- 
Mbie Ha Hero, ne 5 ib/i 5 Uotc 5 i pecypcoeMKMMM; 
r/iaBHoe ipe6oBaHMe — coBMeciMMOcib kom- 


peACiaBMie/ieM K/iacca aBioHOMHbix naKonM- 
e/ieM 5iB/i5ieTC5i Maxtor Shared Storage Drive. 
)h npeACTaB/i5ieT co 6 om BMHHeciep eMKOc- 
bfo 200 r6aMT, noMeiAOHHbiM b a/iiOMMHMe- 
biM Kopnyc M ocHameHHbiM 100-Mera6MTHbiM 
MCOM. 3 to BecbMa yAo6- 


ceieBbiM MHie 
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» nOHeHTOB M Ha/lMHMe nOAAep>KKM lUMHbl PCI. 
fl/151 3Cf)C|DeKTMBHOM pa60Tbl BHO/lHe AOCTaiOH- 
Ho ciapbix MOAe/ieM npoueccopa, Bn/ioib ao 
P entium II. flocTaioHHbm o6'beM onepaiMB- 
HOM naM5iTM cocTaB/i5ieT 128 M6aMT, MOAe/ib 
M xapaKiepMCTHKM BMAeon/iaibi He Mrpafoi 
HMKaKOM po/iM. B KaHecTBe HaKonnTe/151 
M0>KH0 Mcno/ibsoBaib ;iK)6bie >KecTKMe auckm 
6o;iblUOM eMKOCTM c PATA-MHTepc|DeMCOM, 
HanpMMep Seagate Barracuda o6-beMOM 
200 r6aMT ($100). l/lcno/ib30BaHne SATA-amc- 
KOB B npMHAMne bo 3 mo>kho (npM yciaHOBKe 
cooTBeiCTByfoiAero KOHipo/uiepa), OAHaKO 
jiMiueHo CMbic/ia: CKopocib nepeAaHM AaHHbix 
6yA6T orpaHMHeHa «6yTbmoHHbiM rop;ibiiuKOM» 
ceieBoro HHTepc|3eMca, o6ecneHMBafoiAMM npo- 
nycKHyfo cnoco6HOCTb 100 M6 mt/c b c/iynae 
npoBOAHoro Ethernet ;im 6 o 54 M6 mt/c npM 
Mcno;ib30BaHMM 6ecnpoBOAHoro npoioKO/ia 
802. llg. B npMHAMne aaipaibi Ha «o>KMB;ie- 
Hne» ciaporo >Ke;ie3a Moryi npeBbicmb ctom- 
MOCTb cneuna;iM3MpoBaHHbix pemeHMM, OAHa- 
KO co6paHHoe cbommm pyKaMM ycipoMCiBO 
6yA6T OT/iMHaTbC5i ropa3AO 6o;ibiueM cfiyHKUMO- 
Ha/lbHOCTbfO M rn6KOCTbK). fl/151 «pyKOTBOpHO- 
ro» NAS MO>KHO Mcno;ib30BaTb onepauMOHHyfo 
CMCieMy Windows XP; 6o/ibiuoM MHiepec npeA- 
CTaB/i5ieT npHMeneHMe ee o6/ierHeHHoro BapM- 
ania XPLite (www.Litepc.com/xpLite.htmL), 
anneiHTbi KOToporo b OTHomeHMM onepaiMB- 
HOM naM51TM CymeCTBeHHO CHH>KeHbl. B03- 
MO>KHa TaK>Ke m ycianoBKa cMcieM ceMeucTBa 
Linux. C OAHOM CTopoHbi, OHM BecbMa cia- 
6M/ibHbi B pa6oie m Menee Tpe6oBaTe;ibHbi k 
pecypcaM, hom Windows, oahbko mx nacipoM- 
Ka Tpe6yei 6o/ibiuero BpeMOHM m naBbiKOB; 
KpoMe Toro, MO>KeT B03HMKHyib npo6/ieMa 
noMCKa Apa^eepoB a^^ 3 tom OC. 

HMKaKMX 0C06eHHblX TOHKOCieM HaCT- 
poMKM cfiaM/i-cepBepa hot. flucK cMcieMbi 
6aHa/ibH0 «paciuapMBaK)T» f\j\s\ no;ib30Ba- 
le/ieM ceiM, Ae/ia5i o 6 iamm HaKonuie/ieM, 
BcerAa naxoA^iiAMMC^i b OH/iaMH-pe>KMMe. 
rioc/ie yciaHOBKM Bcex KOMnoHenioB ot 
yCipOMCTBa MO>KHO OTCOeAMHMTb K/iaBMaiy- 
py M MOHMTOp, OCiaBMB BK/lfOHeHHbIM JlMlUb 
OAMH CMCieMHblM 6/lOK. 



ripMB/ieKaTe/IbHblM A^SaMH — Heco- 
MHeHHbiM n/iioc MOAe/iM Shared 
storage Drive ot Maxtor 


PacumpneM 

<|>yHKl4MOHaJ1bHOCTb 

OaM/i-cepBep o6ecneHMBaei xpaneHue Ba>K- 
HOM Bcex no;ib30BaTe;ieM MHcfiopMaAMM, 
nosTOMy c/ieAyei npMH5iTb Mepbi a^^ o6ec- 
neHeHM5i ee coxpaHHociM. PIpeKpacHbiM pe- 
lueHMeM 5iB;i5ieTC5i npuMeneHMe lexHO/ioruM 
RAID. o6ecneHeHM5i 6e3onacHociM Aan- 
Hbix /lyHiue Bcero Mcno/ibsoBaib ee nepBbiM 
ypoBeHb; Bbi6op ypoBH5i «0+l», KOTopbiM 
noMMMO OTKaaoycTOMHMBOCTM o6ecneHMBaei 
eme M noBbuueHHyfo CKopocib HieHM5i-3anMCM, 
He npeACTaB/i5ieTC5i paayMHbiM, nocKO/ibKy 
o6ecneHMBaeMbie mm npeMMymecTBa HeM3- 
6e>KH0 6yAyi yceneHbi ysKMM ceieBbiM Kana- 
;iOM nepeAaHM AaHHbix. HaM6o/iee hoaxoa^i- 
mee o6opyAOBaHMe — KOHipo/i/iep Tekram 
DC-200 ($27), KOTOpbIM OT/IMHHO CnpaBMTC51 
c C03AaHMeM RAID-MaccMBa npM MMHMMyne 
saipaHeHHbix cpeACiB. 

PeiuMTb npo6;ieMy myna, Bbi3BaHHoro 
nocT05iHHOM pa6oTOM co6MpaeMoro HaMM 
HaKonMTe/151 , mo>kho y6paa ero noAa/ibiue: 

B caMOM Ae/ie, Her HMKaxoM Heo6xoAMMOciM 
Kpyr/iocyioHHO MSHbiBaib ot HaaoM/iMBoro 
>Ky>K>KaHM51 BeHTM/151TOpOB. OAHaKO 3A6Cb 
MO>KeT Bciaib ApyroM Bonpoc: kbk 6biib 
c npoBOAaMM? Otbot onenb npoci: M36a- 
BMTbC51 OT HMx! 3TOTO HBM nOHaA06MTC51 
6ecnpoBOAHOM poyTep Gigabyte AirCruiser 
G GN-BCOl ($45), pasMemaeMbiM b Kopnyce 
KOMUbfOTepa. rioMMMO npeAOCTaB/ieHM5i 
TpaAMUMOHHoro npoBOAHoro MHTepcfieMca 
Ethernet, Aanna^i MOAe;ib 5iB;i5ieTC5i tohkom 
AOCT yna Wi-Fi (802.11 b/g, CKopocTb — 


>KecTKMM amok m ceTeBan Kapra — 

BOT M BOB HaHMHKa Maxtor Shared 
Storage Drive 

AO 54 M6mt/c), a TaK>Ke MO>KeT Bbino;iH5iTb 
c|DyHKUMM MapmpyTMsaTopa. 

CaMOAe/ibHbiM NAS MO>KeT noc;iy>KMTb 
xopoiuMM noAcnopbOM npM opraHMsauMM 
KO/i/ieKTMBHoro AOCTyna b l/lHTepneT. fleM- 
CTBMTe/ibHO, 3aneM TpaTMTbC5i Ha ADSL- 
MapmpyTMsaTop, KorAa mo>kho oboMTMCb 
KyAa 6o;iee cKpoMHbiMM saTpaTaMM? HTo6bi 
npeBpaTMTb name ycTpoMCTBO b ko/uiokthb- 
Hyfo TOHKy AOCTyna, noTpe6yeTC5i ycTanoB- 
Ka BHyTpeHHero ADSL-MOAOMa (nanpMMep, 
Genius DSLI-810, $52) m nporpaMMHoro 
o6ecneHeHM5i a^i^ pea;iM3auMM npoKCM- 
cepBepa (b npMHUMne mo>kho oboMTMCb 
M cpeACTBOM Internet Connection Sharing, 
BXOA511AMM B cocTaB Windows). 

Mroro 

CobpaHHbiM HaMM HaKonMTe/ib BecbMayHM- 
Bepca/ieH. FIommmo HaAe>KHoro xpaHeHM5i 
AaHHbix OH obecneHMT KOMUbioTepaM AOMam- 
HeM ceTM nocT05iHHbiM AOCTyn B l/lHTepneT; 
TaK>Ke ero mo>kho Mcno;ib30BaTb b KanecTBe 
npMHT-cepBepa. B/iaroAap5i OTcyTCTBMio kom- 
MyHMKaUMOHHblX npOBOAOB paSMeCTMTb yCT- 
POMCTBO MO>KHO Vf\e \/VOf\HO; MACa/lbHOe Mec- 
To Hero — K/iaAOBa5i KOMHaTa: b 3tom 
c/iynae npoMSBOAMMbiM BeHTM/i5iTopaMM myM 
He 6yA6T npMB/ieKaTb k ce6e bhmmbhm^i. 

0 c|3MHaHCOBOM CTopoHe: saTpaTbi na noKynKy 
o6opyAOBaHM5i, paciuMp^uoiAero cfiynKUMO- 
Ha/ibHocTb CTaporo >Ke;ie3a, ne npeBbiiuaiOT 
$324, HTO CpaBHMMO CO CTOMMOCTbfO BHOlUHe- 
ro >KecTKoro A^CKa c ceTOBbiM MHTepc|3eMC0M. 
■ ■ ■ MaKCMM MacjiMH, KoHCTaHTviH EjirasMH 


HaKOnMTG/lb 

CaiviOAe/ibHoe ycTpoMCTBO 

Maxtor Shared Storage Drive 

Ximeta NetDisk NDUlO-120 

ASUS WL-HDD2.5 

ElVlKOCTb >KeCTKOrO AMCKa, rOaMT 

npoM3Bo;ibHaH 

200 

120 

He KOivm/ieKTyeTCH 
AMCKOM 

BecnpoBOAHOM MHTep())eMC 

• 

- 

- 

• 

rioAAep>KKa RAID 

• 

- 

- 

- 

npMHT-cepeep 

• 

• 

- 

- 

ADSL-MapiijpyTM3aTop 

• 

- 

- 

- 

CTOMMOCTb, $ 

324 

350 

219 
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SOFTWARE 


MOHMTOpMHr HDD 



AHa;iM 3 HpyH ce 65 i 

^,n9\ nOBblLUeHM?! HaAe>KHOCTM XpaHeHM?! 
flaHHblX npOMSBOflMTe-n^MM >KeCTKMX AMC- 
KOB 6bma cosAana lexHO-norM^ Self Moni- 
toring Analysis and Reporting Technology 
(S.M.A.R.T.)- Cyib ashhom pa3pa6oTKn 
saK/iiOHaeTC^ b nocio^iHHOM KOHipo-ne 
M ana-nnse napaMeipoB HDD (laK nasbi- 
BaeMbix aipndyroB HaAe>KHOCTM), no koto- 
pbiM MO>KHO cyAMTb 0 opo pa6oTOcnoco6- 
HOCTM M cieneHM MSHOca. ATpn6yTaivm 
HaAe>KHOCTM ^B/l^lOTC^ KaK npOCTOMLiJMe 
OHeBMAHbie napaMeipbi (hmc-ho o6Hapy- 


^asaib 

c... 


Jlio6MMbiM fle/iOM npopm^are/ieM Bcex BpeMeH 6b\m lyMaHHbie 
npeACKasaHMji bomh m KaracipoclD. Kpax OCa^Ji no/ibsoBare/iji 
riK nopoM He MeHbiijayi 6eAa, h6m m6e;ib floMneM a^^ ee 
Hace/ieHMfi. Ho y >KMTe;iji XXI Bexa MMeiorcji MHcipyMeH- 
Tbi npeAOTBpaiAeHMji raxMx CHTyapiiH. 


AMamocTiiKa HDD 


□ HDDlife Pro 2.5.74 


CaMT nporpaiviMbi ^ 

www.hddlife.co 

JlsbiK MHTepc|)eMca ► 

pyCCKMM 

OC ► Windows 2000/XP/2003 

yc/ioBM$i paenpoerpaHeHMB 

► trial ware 

Uena ► 

500 py6. 

mEu IBM/Hitachi Drive Fitness Test 4.05 

CaMT nporpaMMbi ► 

www.hitachigst.conn 

yisbiK MHTepc|)eMca ► 

aHr;iMMCKMM 

OC ► 

DOS 

Yc/iobmb paenpoerpaHeHMB 

► freeware 

^ MHDD4.6 


CaMT nporpaiviMbi ^ 

www.mhdd.com 

JisbiK MHTepcl)eMca ► 

aHr/lMMCKMM 

OC ► 

DOS 

yC/lOBMB pacnpOCTpaHGHMB 

► freeware 


>KeHHbix bad-6-noKOB), laK n AaHHbie, no-ny- 
HOHHbie c noMOLAbio aHa-nMTMHecKMx a/iro- 
PMTMOB. 3 to, Hanpmviep, noKasaie-nn leivi- 
nepaiypHoro pe>KMMa HaKonme-n^i, hmc-ho 
M cnpaB/ieHMM olum6ok htohm^, BK/nona^ 
CKpbiTbie noBTopHbie nonbiiKM, pesy-nbiaibi 
yneia aBTOMaiMHecKoro nepepacnpeAe-ne- 
HMJi Ae<t>eKTHbix ceKTopoB npM onepauMJix 
sanncM, KO-nnnecTBO npnn^iTbix yAapnbix 
HarpysoK n Toiviy noAobnoe. 

TexHO-norn^ pea-nnsoBana b bmab nabopa 
MMKponporpaMM, BCipoeHHbix B BIOS koh- 


ipo-H-nepa HaKonme-n^, m b nacTO^iLAee Bpe- 
M9] Ae-c|)aKTO ^B-HJieTCJi ciaHAapTOM a-h^ Bcex 
npoMSBOAHTe-nen >KecTKi/ix auckob. 

Bee yrn-nnibi AnamocTMKM n MOHmopnHra 
HDD TBK M-nn MHane Mcno-nbsyiOT AaHHbie 
S.M.A.R.T, oueHMBa^ SHaneHM^ aipnbyroB na- 
Ae>KHOCTM, KOTOpbie CHM>KaK)TCJl c yBe/iMHeHM- 
eM BpeMeHM aKcn/iyaiaum/i HaKonme/i^i n/in 
B pesy/ibiaie aBapnMHbix BOSAeMCiBnPi. Ana- 
;iM3 3TMX 3HaHeHMM n03B0/lJieT OUeHMIb Bpe- 
M9\ BbixoAa HaKonme/i^ H3 cipo^i m 3a6/iaroB- 
peMeHHO npeAynpeAMTb no/ib30BaTe/i^. 
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HDDlife Pro 2.5.74 


BbicoKoypoBHeBa5i yTM/ima HDDLife npeAHas- 
HaMena nocT05iHHoro MOHmopMHra ochob- 
Hbix noKasaie/ieM >KecTKoro AUCKa, k KoiopbiM 
OTHOC51TC51 H6 TO/ibKO o6-beM CBo6oAHoro npo- 
cipancTBa, ho m aTpn6yTbi S.M.A.R.T. 

Ha;iMMMe pyccKoro MHTepcj)eMca HecKo;ibKO 
ynpomaei ncno;ib30BaHMe nporpaMMbi, OAHa- 
KO cfDaM/ibi cnpaBKi/i HMeiOTC5i To;ibKO Ha anr- 
/iMMCKOM 5i3biKe. Flpi/i 3anycK6 yTM/ima aaio- 
MaiMHeCKM npOM3BOAMT aHa;iM3 AaHHbIX 
S.M.A.R.T. M Ha ero ochobo npeACiaB;i5ieT 
MHc|DopMaumo o6 ypoBHe H3Hoca KOMnonen- 
TOB >KecTKoro AUCKa. Othot 0 3HaHeHi/i5ix na- 
paMeipoB M0>KH0 3ani/icaTb b cfDaM;i cfDopMaTa 
TXT. ripM AOCTI/DKeHI/ll/l Kpi/lTMHeCKOrO ypOBH51 


aTpn6yTOB 6e3onacHocTi/i HDDLife BbiAaei co- 
OTBeiCTByioiAee npeAynpe>KAeHMe, noc;ie He- 
ro peKOMeHAyeTC5i b TeneHi/ie OAHoro-AByx 
AH6M BbinO/lHMTb HO/lHOe COXpaHeHMe AaH- 
HbIX Ha BHeujHMx Hocme;i5ix. 

CpeAM B03M0>KHbix HacTpo6K nporpaMMbi: 3a- 
AaHi/ie MHTepBa;ia BpeMeHM, nepea Koiopbm 
Heo6xoAMMO TecTi/ipoBaib ahck, yKasanwe 
nopora MHHi/iMa;ibHoro CBo6oAHoro npocT- 
paHCTBa, Bbi6op Tuna onoBeiAeHH5i a^^ Ka>K- 
Aoro M3 KpMTMHeCKMX C 006 lA 6 HMM. 

B KanecTBe HeAOCTaiKOB yiM/iMibi mo>kho yno- 
M51HyTb OTCyiCTBMe cjDyHKAMM CKaHMpOBaHM51 
noBepxHocTM AHCKa M Hecnoco6HocTb pa6o- 
laib c IDE M SCSI RAID-HaKonMTe;i5iMM. 




IBM/Hitachi Drive Fitness Test 4.05 


MoiAHbiM Ha6op yiM/iMT Drive Fitness Test 
npeAHasHaneH AMarnociMKM m Boccia- 
HOB;ieHM51 HDD, MSrOTOB/ieHHblX KOMnaHM51MM 
IBM M Hitachi, OAHaKO oh MO>KeT laK >Ke pa- 
6oTaib M c HaKonMie;i5iMM ApyrMx npoMSBO- 
AMie/ieM, XOT51 no;iHa5i cfDyHKAMOHa/ibHOCTb 
npM 3TOM He rapaHTMpyeTC5i. Drive Fitness 
Test OAMHaKOBO xopomo noAxoAMi m a^^ 

IDE- M A^^ SCSI-HaKonMie/ieM. 
ripM aanycKe MHCia;i;i5iTopa nporpaMMbi aa- 
TOMaiMHecKM co3AaeTC5i 3arpy30HHa5i ahc- 
Keia DOS. Floc/ie 3Toro, A-n^i nana/ia pa6oibi 
c AHCKaMM, npMAeTC5i 3arpy3MTb KOMnbiOTep 
MMOHHO C 3TOM AHCKOTbl. 

C;ieAyeT yHMTbiBaib, hto Drive Fitness Test 
pa6oTaei na hm3KOm ypoane (to ecib Hanp5i- 


Myio Hepea nopibi KOHipo;i;iepa b o6xoa 
c|DyHKUMM ynpae;ieHM5i onepapMOHHOM 
CMCieMbl M BIOS). 3tO npMBOAMT K TOMy, HTO 
cf)opMaTbi pa3Ae;iOB, TMnbi cj)aM;iOBbix cmctom 
M orpaHMHeHM5i BIOS He MMeiOT HMKaKoro 
3HaHeHM5i, OAHaKO no;ib30BaTe;ib ao/dkoh 
6blTb BABOMHe OCTOpO>KeH, nOCKO/lbKy oujm6- 
KM M/iM HOKoppeKTHbie onepapMM MoryT npM- 
BeCTM K BbIXOAy BMHHeCTepa M3 CTp051. 
riporpaMMa coctomt m3 Tpex cj)yHKUMOHa;ibHbix 
MOAy/ieM. «AnaLyzes drive fitness» OTBenaeT 
aa AHarHOCTMKy HaKonMTe;i5i. SAecb AOCTynHbi 
6bicTpbiM «Quicktest» m noApodHbiM, HacTpaM- 
BaeMbiM no;ib30BaTe;ieM, «Advanced test», ko- 
Topbie n03B0;i5ii0T;i0Ka;iM30BaTb npaxTMHecKM 
Bce npo6;ieMbi >KecTKoro AHCKa. «Restores 



drive fitness» no3Bo;i5ieT CTepeTb (aano;i- 
HMTb Hy;i5iMM) r/iaBHyio aarpyaoHHyio aanMCb 
(MBR) M BbinO/lHMTb HM3KoypoBHeBoe cfDop- 
MaTMpoeaHMe, a TaK>Ke eoccTaHOBMTb Mcnop- 
HeHHbie ceKTopbi. «UtiLities» >Ke npeAOCTae- 
;i5ieT AOCTyn k AaHHbiM S.M.A.R.T. 


MHDD 4.6 


3Ta OTenecTBeHHa^i nporpaMMa a^^ HM3KoypoB- 
HeBOM pa6oTbi c ahckbmm no3Bo;i5ieT npoBOAMTb 
AMarHOCTMKy HaKonMTe;ieM,ynpaB;i5iTb napo;ib- 
HOM CMCTeMOM M S.M.A.R.T., cfDOpMaTMpOBaTb M 
paa6MBaTb HaKonMTe;ib Ha napTMpMM. 
PaapadoTHMKM KaTeropMHecKM aanpeiuaiOT aa- 
nycKaTb nporpaMMy c HaKonMTe;i5i, KOTopbiM 
HaXOAMTC51 Ha OAHOM UJ/ieMCtDe C TeCTMpyeMbIM 
HDD (no3TOMy no yMO/inaHMio MHDD He pa6o- 
TaeT c Kana/iOM Primary). KpoMe Toro, ahb- 
rnocTMpyeMbiM HaKonMTe;ib IDE Ao;i>KeH 6biTb 
nepeK/nonen b pe>KMM «Master», a Bce SLave- 
ycTpoMCTBa Ao;i>KHbi 6biTb OTK/iioHeHbi. flMarno- 
CTMKa ocyiAecTB;i5ieTC5i c noMOiAbio onepapMM 


HTeHM51 CeKTOpOB >KeCTKOrO AHCKa M BblHMC;ie- 
HM51 aaTpaneHHoro na 3to apeMeHM. Peay/ibTaTbi 
OTo6pa>KaiOTC5i na axpane b bma6 np5iMoyro;ib- 
HblX TeKCTOBbIX CMMBO/lOB, 3an0/lH5110lAMX yc/iOB- 
Hoe npocTpancTBO ahckb. HopMa/ibHbiM paeT 
CMMBo;ia — cepbiM, m neM cmmbo;i npoapannee, 
TeM MeHbiue apeMeHM noHaAo6M;iocb na HTeHMe 
AaHHbIX c 3Toro ynacTKa AHCKa. Flo^iB/ieHMe 
paeTHbix CMMBO/iOB — CMrHa;i TpeaorM. 3e;ie- 
HbiM paeT oananaeT, hto a^^ htohm^i noTpedoaa- 
;iocb 6o;ibiuee apeM5i, opaH>KeBbiM >Ke m Kpac- 
HbiM — npManaK CKoporo no5iB;ieHM5i bad-6;io- 
KOB. MHDD noAAep>KMBaeT padoTy co MHO>KecT- 
BOM TMnOB AHCKOB M KOHTpO/l/iepOB, B TOM HMC- 



;ie c PCI UDMA, MHTerpMpoaaHHbiMM UMDA/ 
RAID M BceMM TMnaMM HaKonMTe;ieM IDE, 
Serial ATA m SCSI. KpoMe Toro, MHDD MO>KeT 
pa6oTaTb c CD-ROM m /leHTOM. 


063op nodeomoem Andpeu Kasoypoe 
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oniMHecKMe TexHO/iornM 



3a HecKO/ibKO ascjitkob ;ieT 
HOBeMlUeM MCTOpUM He/lOBeHeCTBO 
M3o6pe;io Maccy cnoco6oB sanucn mh- 
c|DopMapMM, B ocHOBe KOTopbix /ie)KaT no/iynpo- 
BOflHMKM, MarHMTHbie AMCKM M /leHTa. OAHaKO CaMbIMM 
3ac;iy}KeHHbiMM mo>kho CHmarb MeroAHKH 3anncM, cba- 
3aHHbie c npuMMTMBHbiMM noAxoABMH K Maiepna/iy: papa- 
naHne (K/inHonucb), OKpamuBaHne (coBpeMeHHa5i nucb- 
MeHHOCTb) M, HaKOHep, npo>KMraHMe (aanucb CD n DVD). 


Ahead Nero 6 Reloaded 

Ahead Nero — caMbm MseecTHbrn i/i, no>Ka;iyM, 
coeepiueHHbm yHMeepca/ibHbm naKeiyTM/iMT 
A/151 sanMCM KOMnaKT-AMCKOB. C ero noMOiAbfo 

MO)KHO KOnMpOBaib AHCKM C AaHHbIMM, Mysbi- 

KOM M BMAeo, cosAaBaib sarpysoHHbie CD/DVD 
M MHoroe Apyroe. 1 /Im noAAep/KMBafOTC/i Bce 
coBpeMeHHbie ciaHAapTbi m c|3yHKUMM: saiAMia 
6ycf)epa ot onycTomeHM/i, sanMCb Aeyc/iOMHbix 
DVD, npoBepKa KoppeKTHOCTM sanMcaHHOM mh- 
CjDOpMaUMM (BepHC|DMKaUM5l). CoSAaHMe KOpOT- 
KMx BbiBOAHbix Aopo)KeK B KOHue A^CKB (Lead- 
out) nosBO/i/ieiyBe/iMHHTb no/iesHbm o6'beM 
CD/DVD Ha 12 M6aMT, hto b HeKOTopbix c/iy- 
Ha/ix 6biBaei HpesBbiHaMHo no/iesHo. 

flOCiyn KO BCeM 3TMM B03M0>KH0CT51M 

MO)KHO no/iyHMTb AByM/i cnoco6aMn: Nero 


Express opneHTMpoBaH Ha hobmhkob m 
npeA/iaraei npocTOM nomaroBbm MHiep- 
cjDeMC, Nero Burning ROM npeAHasHaneH 
A/151 onbiTHbix no/ibsoBaie/ieM. 

B KOMn/ieKie MMefOTC5i c/ieAyK)iAne npo- 
rpaMMbi: yTM/ima naKeiHOM 3anncM InCD, 
Nero BackItUp a/i5i peaepBHoro KonnpoBa- 
HM51 AaHHbix, Cover Designer a/i5i Anaanna 
o6/io)KeK ahckob, BMpiya/ibHbm npnBOA 
ImageDrive a/i5i pa6oibi c o6pa3aMH cfiaM/iOB, 
3ByK0Bbie peAaKTopbi Nero Wave Editor m 
S oundTrax (KOTopbie npnroA5iTC5i npM co3Aa- 
HMM ayAMOAMCKOB). Nero 6 Reloaded coAep- 
>KMT TaK)Ke ipM Aono/iHMie/ibHbie yiM/iHTbi: 
CD-DVD Speed — a/i5i recTHpoBaHM/i oniMHe- 
CKMx npMBOAOB, DriveSpeed — f\j\s\ KOHTpo/i5i 
CKopocTM HTeHM5i AHCKOB M Nero InfoTooL — 


A/151 BbIBOAa nOApo6HOM MHC|DOpMaUMM 0 npM- 
BOAe M 6o/iBaHKax. Flpi/i/iTHbiM Aono/iHeHneM 
5iB/i5ieTC5i yAo6na5i o6o/ioHKa Nero StartSmart, 
MHTerpnpyK)iAa5i Bce npn/io>KeHM5i naKeia. 

3tot nporpaMMHbiM npoAyxT ot Ahead 
MMeei AaBHfOfo MCTopmo, noaiOMy /iB/i5ieTC5i 
npaKTMHecKM MAea/ibHbiM 6/iaroAap5i mhoto- 
HMc/ieHHbiM MHKapHauM5iMM. M HTepcfieMC 
Bcex BX0A511AMX B Hero nporpaMM He Bbi3bi- 
Baei HapexaHHM, a mkohkm CHa6>KeHbi 
Bcn/ibiBafoiAMMM noACKasKaMM. Bce 3Aecb 
OpneHTMpOBaHO Ha MaKCMMa/lbHO KOMCflOpT- 
Hyfo pa6oiy no/ib30BaTe/i5i. 

Oamh HeAOCTaioK Bce >Ke HMeeTC5i. 3aK/ifo- 

HaeTC51 OH B HeB03M0)KH0CTM KOnnpOBaHM51 

aaiAMiAeHHbix AHCKOB. Nero 6ea npo6/ieM ne- 
penmuei v\m co3AacT o6paa cfiaM/ia o6biHHo- » 
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DVD Mate Professional npaKTMHecKM ho ycTynaer Nero 


» ro HOCMTe/151, OAHaKO ;iK)6a5i saiAMia ot kohm- 
poBaHM5i — HenpeoAO/iMMa5i nperpaAa f\n^\ 
nporpaMMbi. K CHacTbfo, f\n^\ 3tmx ue/ien cy- 
mecTByfOT cneuMa/ibHbie yiM/iHTbi. 

DVD Mate Professional 2.7 

l/lHTepc|3eMC He/ib35i HasBaib cbmom cm/ibhom 
CT opoHOM nporpaMMbi: Bbir;i5iAMT oh HecKO/ibKO 
Hep5uu/iMBO, Aa H KanecTBO /lOKa/iMsauMM cipa- 
Aaei. DVD Mate — TBopeHne KmaMCKMx npo- 
rpaMMMCTOB; C 3TMM, BMAMMO, M CB513aHbl HeAO- 
Heibl B 513blKaX MHTepc|DeMCa. l/lMefOlAHMC51 B 
KOMn/ieKie pycMcfiMKaTop Bbi30Beiy no/ib30Ba- 
le/ieM 3AopoBbiM CMex. B KaneciBe npMMepa: 
nyHKT M6HK) «Favorite Recorder» (Han6o;iee 
HacTO Mcno;ib3yeMbm a^i^ 3anncM npnBOA) ne- 
peaeAeH kbk «/lfo6nMbm nncaTe;ib»... 

DVD Mate Professional o6;iaAaeT bcomm 
H eo6xoAMMbiMM A^^ coBpeMeHHoro «npo>KM- 
raTe/i5i» cf)yHKUM5iMM. Oh MO>KeT co3AaBaib 
AMCKM C AaHHbIMM, MySblKOM M BMA60, CMO- 
maHHbie ahckm (Mixed Mode) m aarpyaoHHbie 
CD. ECTb B03MO>KHOCTb KOHBepTMpOBaib My- 
3biKy M3 cfiopMaTOB MP3, OGG m APE a^i^ co- 
3AaHM51 o6blHHblX ayAMOAMCKOB. 


riporpaMMa noAAep>KMBaeT paa/iMHHbie 
MOAe/iM npMBOAOB (b tom HMC/ie c aaiAMTOM 
6yc|3epa ot onycTomeHM^i), no3Bo;i5ieT Bbi6M- 
paTb pe>KMM 3anMCM ahckb (Mode 1, Mode 
2/XA), cfiaM/iOByK) CMCTeMy m ypoBenb orpa- 
HMHeHMM Ha MMeHB cfiaM/iOB M nanoK. 

KonMpoBaHMe ahckob pea;iM30BaH0 onenb 
npocTo: HBAO /iMiub yxaaaTb npMBOA — mc- 
TOHHMK AaHHbIX M yCTpOMCTBO 3anMCM. Ec/IM 
Bbl6paH OAMH M TOT >Ke npMBOA, TO KOOMpOBB- 
HMe 6yA6T ocyiAecTB/i5iTbC5i b abb 3Tana c 3a- 
nMCbfo npoMe>KyTOHHoro cfiaM/iOBoro oGpaaa 
AMCKa B cfiopMaTe CMI. 3anMCb B03MO>KHa ne 
TO/lbKO M3 C|3aM;iOB Co6cTBeHHOrO C|30pMaTa, HO 
M M3 ISO (cTaHAapTHbiM o6pa3), CUE, BIN, CCD 
(QoneCD) m MDS (Alcohol 120%). 

B ue/iOM DVD Mate Professional mo>kho 
oxapaKTepM30BBTb KBK Ao6poTHyfo nporpaM- 
My f\j\5\ 3anMCM CD m DVD, oG/iBAafomyio bcom 
Heo6xOAMMOM cfiyHKAMOHa/lbHOCTbK). B n/lBHe 
6oraTCTBB B03MO>KHOCTeM OHB HOCKO/lbKO yC- 
TynaeT /iMAepy ot Ahead, nocKO/ibKy He MMe- 
eT Aono/iHMTe/ibHbix yTM/iMT f\j\5\ peaepBHoro 
KOnMpOBBHM51, peAaKTMpOBBHM51 AMCfipOBblX 
ABHHbix M T. n. 3 bto DVD Mate npeAOCTaB/i5i- 


eT ropasAO 6o;iee MOiAHbiM MHCTpyMeHTapMM 

A/151 KOnMpOBBHM/l A^CKOB. 

Burn4Free 1 .3 

Burn4Free cpeAM npoHMX yTM/iMT a/i/i sanMCM 
CD/DVD BbiAe/i5ieTC5i npe>KAe Bcero TeM, hto 
OHB 6ecn/iaTHa. Oahbko ee aBTopbi OTHioAb 
He 6eccpe6peHMKM; cbom KycoK x/ie6a c mbc- 
/lOM OHM 3apa6aTbiBafOT AeMOHCTpauMOM pex- 
/IBMbl — B XOAe MHCTB/Ul/IUMM B oG/IBBTe/lb- 

HOM nop/iAKe ycTaHBB/iMBaeTC/i homckobb/i 
naHe/ib Yahoo! f\j\s\ Internet Explorer, a 
B npaBOM HM)KHeM yr/iy r/iaBHoro okhb npo- 
rpaMMbi nOMeiAOH TOKCTOBblM peK/lBMHblM 
6 /iok. riaHe/ib m3 IE mo>kho yAa/iMTb /iMiub 
noc/ie Tpex noMCKOBbix aanpocoB, tokctobb/i 
peK/iBMa B nporpaMMe y6MpaeTC5i otk/hoho- 
HMeM OTo6pa>KeHM5i /lora b r/iaBHOM okho. 

B o6meM, CTpeM/ieHMe pa3pa6oTHMKOB aapa- 
6oTBTb Bno/iHe noH/iTHO, TOM 6o/iee hto npo- 
rpaMMB y hmx no/iyHM/iacb oneHb Hen/ioxa/i. 

Burn4Free npeAHasHaneHa aanMCM CD 
M DVD C AaHHbIMM M/IM My3blKOM, TBK/Ke OHB 
yMeeT npo>KMraTb ahckm m 3 CTBHAapTHbix o6- 
PB30B ISO. K co)Ka;ieHMK), Burn4Free He mo- » 



17:39:05 - 06pa6oiKa 

17:39:06 - Hex Mecxa pfa saraicM 

17:39:06 - Ahck nepesaimctiiBaeMbiH 

17:39:06 - 06ieM 3 295,93 Mera6airr 

17:39:06 - Cbo6oaho Mecxa na Hocmene 4,06 Mera6aiix 

17:39:07 - Overbuming active 

17:39:07 • Ao6aBne«He <|)aHnoB/nanoK3aBepmeHO 

17:39:07 - 3aimci> nanaxa, o6^eM HH(j[)opMai(MM 3 295,93 Mera6ajwx 

17:39:07 - OMDieM MH(j)opMamiio Ha 1 :2:0,E: _NEC DVD_RW ND-2500A 1 .07 

17:39:07 - Hflex saraicB na DVD+RW co CKopociiio 4 X 






5y4>ep npHBOAa 
MBawT 3anncaHO 

BbinO/lHCHO 

ripouj;io 

3anMCbiBaeTCfl 4>aMn. . . 
pxadf1_e.exe 


6y4)ep nporpaMMbi 
320,44/3 295,93 MByte 


9% 


00 min. 58 sec. Ocranocb 


09 min. 03 sec. 


r><-raiu<W HTh 


]_ 


OKHO-MHAMKaTop SanMCM npoeKTa B nporpaiviMe Burn4Free 
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SOFTWARE 


oniMHecKMe lexHO-norHM 


Alcohol 120*Vb - HacTpoMKM 


HacrpofiKH 


3KCTpa-9My/ifmnfl 


3- 06iuHe 

j- OToCpajKeHMe 
i~ 3eyKH 

^ OTMCTbl 

- MreHMe 

- 3anucb 
TMnwflaHHwx 

3- BMprya/ibHbti^ amck 
|- riapaMeTpbiflMCKa 
|- EyKBaAMCKa 
^ AccouwauMM (pafiflOB 

} 3M!piflUMfl 


3KCTpa-3Myflflunq 


- ripwvie'iaHMe 


C6poc B craHaapTHbie 


r~ 3My/l«llMfl nnOXMX CBKTOPOB 

Ecam KonMfl Batjero amckb mb qBAsercfl HaeaflbMo To^wofi, BKAioMure ary 
onuHio. <<rodbi mo)kho dbino sanycKarb amckm CO-ROM, saiuHiugHHbie no 
TcxHOAOTHM SafeDisc M SafeDisc 2. 

F KoppeKTHpoBKa m aMynflunfl cyiSKaHaAbHbix aaHMbix 

Ec/im KOTMq Bauiero AHCKa hb qBAqercq MaaaAbHo to>iho^, bkaiommtb ary 
onuMio, 'n-o6w mojkho 6bmo aanycKarb amckm CO-ROM, aamnmBHHbiB no 
TBXMOAorMM SbcuROM. 

|~ 3MynquMq La$6iLock 

Ecam Konwq BauiBro ahckb hb qBAflorcq HABaAbHO to'ihoi^, bkaiohhtb ary 
onuHK), '<ro6b» mo)kho 6biAo aanycKarb amckh CO-ROM, aamMmfeHHbiB no 

TBXHOAOTMM LaSBtlOCk. 


B Alcohol 120% HacTpoMTb mo>kho (m Hy>KHo) ece! 





'pptlM3-CD2 
Lkifin t ill - CP 1 

tWndtPWI Ctppvute nj 5P 

iVMkui yp Pwituml Coipv*!* SP3 SaTA 

5iRtLEASE^J9&4Kj 

STAUHIj^] 


a-07TK&apHA33 

I 

(&:(PtfwPWP'RaM|JO| 




tVSTMWIifWI n«ji 


Alcohol 120%: yaoOctbo MHTep<|>eMca m HMKaKoro o<|>opM;ieHiin 


» >KeT KonHpoeaib ahckm. OrpaHMHeH m Ha6op 
cosAaeaeMbix thhob ahckob: hct sarpysoH- 
Hbix CD miA BMAeo DVD — T 0 ,nbK 0 Data m ay- 
AMO. ripM sanMCM ayAMO CD bo3mo>kho aBTO- 
MaiMHecKoe KOMBepiMpoBaHMe OKaioM 
MysbiKM M3 MP3, OGG m WMA b ciaHAapTHbie 
PCM-ipeKM. ripoeKT amckb mo>kho He to/ibko 
3anMcaib, ho m coxpaHMib b IS0-o6pa3. 

riporpaMMa paGoiaei c 6o,nbiuMHCTBOM 
pacnpocTpaneHHbix nMiuyiAMX npMBOAOB, b tom 
HMC, ne c MHiepcfieMcaMM SCSI m USB: no Aan- 
HbiM ocf)MAMa,nbHoro caMia, laKOBbix Ha6Mpaei- 
C51 6o/iee 1900 MOAe/ieM. TaK>Ke Burn4Free 
noAAep>KMBaeT iexHO,norMK) 3aiAMibi 6yc|3epa 
OT onycTomeHMR m yMeei npoBep^iib ahck no- 
c,ne 3anMCM (3ia cfiynKUMR MMeeic^i Aa/ieKO 
He BO Bcex n,naTHbix nporpaMMax). 

l/lHTepc| 3 eMC nporpaMMbi ,nMiueH mbbickob, 

HO AOCTaioHHO yAo6en — hbao ,nMiub yAa,nMTb 


M3 ciaHAapTHoro Ha6opa khohok Ha r,naB- 
HOM nane,nM paanyfo «MMiuypy». fl/iR ao- 
6aB,neHMR cf)aM,noB b npoexT Mcno,nb3yeT- 
C51 OTAe,nbHoe okho npoBOAHMKa, hto onenb 
yAo6no npM Mcno,nb30BaHMM Ma,neHbKoro 
MOHMTopa. y Burn4Free ecib KanecTBeHHO 
;i0Ka;iM30BaHHblM pyCCKMM MHTepc|DeMC, HTO 
A/151 6ecn,naTHbix nporpaMM 6o,nbiua5i peA- 
KOCTb. OKHO-MHAMKaTOp 3anMCM A^CKa 
OneHb MHCf)OpMaTMBHO, KpOMe TOrO, B HeM 
MO>KHO BK,nfOHMTb/BblK,nK)HMTb BOpMCflMKaUMK) 
AMCKa (npoBepKy cooTBeTCTBMR 3anMcaHHbix 
Ha AUCK C|3aM,nOB MX MCTOHHMKaM c FIDO). 

B ue,noM bo 3 mo>khoctm nporpaMMbi neae- 
,HMKM M no,nHOCTbfo ycTpo5iT, no>Ka,nyM, ,nMiub 
HaHMHaioiAMX no,nb30BaTe,neM. Oahbko 3aAe,n 
B TeKymeM aepcMM 3a,no>KeH cepbeanbiM, no- 
3TOMy MO>KHO HBAeOTC^I, HTO B CKOpOM Bpe- 
MeHM nporpaMMa «3aMaTepeeT». 


Co<t>T nonpoHMn 
aBTopcKMx npoB 

rioAaB,nRK)iAee 6o,nbiuMHCTBO BbinycKaeMbix 
,HMAeH3MOHHblX ayAMO CD, AUCKOB C KOMnbfO- 
TepHbiMM MrpaMM M BMAeo DVD Mcno,nb3yeT 
pa3Hoo6pa3Hbie motoamkm aaiAMTbi ot koom- 
poeaHMR f\j\s\ npeAOTBpaiAOHMR HeaaKOHHoro 
pacnpocTpaHeHMR MaTepMa/iOB. FloMOHb npe- 
OAO,neTb noAo6Hbie orpaHMHeHMR npM3BaHbi 
nporpaMMbi apoAe ALcohoL 120% m VSO 
BLindWrite. OopMa,nbHO 3 tm yTM,nMTbi npeA- 
Haananenbi a^i^ co3AaHMR peaepBHbix koomm 
AMCKOB Ha c,nyHaM mx nopHM, ho mbi-to c ea- 
MM 3HaeM MX MCTMHHOe npeAHaBHaHOHMe... 

Alcohol 120% 1.9 

ripoAyKT OT ALcohoL Soft no npaay CHMTaeT- 
C51 ,nyHiueM nporpaMMOM b cboom K,nacce. 
ALcohoL 120% C03AaeT o6pa3bi aaiAMiAOHHbix » 


|H Tiinbi aaniicbiBaeMbix ACiHHbix 

■P 


□poeKTMpyeM npoxMr 


CosAaHMe AncKa b Oo/ibiuMHCTBe nporpaMM 
sanMCM HaHMHaeTcn c BbiOopa TMna npoeKTa. 
Data CD (amok c AaHHbiMM) — caMbiM pacnpo- 
CTpaneHHbiM BapMaHT; 3 to auck c c|)aM,naMM 
(AaHHbiMM), KOTOpbie XpaHHTCn B C|)aM,nOBOM 
CMCTeMe ISO 9660. /locTyn k c|)aM,naM mo>kho 
no,nyHMTb Ha KOMObiOTepe, ynpaB,nneMOM 
6o,nbLiJMHCTBOM Hony/inpHbix onepau,MOHHbix 
CMCTeM (xoTH ecTb onpeA6,neHHbie orpaHMne- 
HMH Ha MMena c|)aM,noB m nanoK b saBMCMMOC- 
TM OT OC). Cc|)epa npMMeneHMn — sanMCb 
ct>aM,noB A-nn pesepBHoro KonMpoBaHMn, nepe- 
Hoc c|)aM,noB c KOMObiOTepa na KOMObiOTep. 
Boot CD (sarpysoHHbiM CD) b u,e,noM cxo>k c 
npeAblAyiAMM TMHOM np06KTa, OAHBKO COAep- 
>KMT eiAe M sarpysoHHbiM ceKTop, no3BO,nnio- 


LAMM 3arpy>KaTb KOMOblOTep. M3BeCTHblM 
npMMepoM boot CD HB,nnK)Tcn ycTaHOBOHHbie 
AMCKM Microsoft Windows. 

Audio CD — My3biKa,nbHbie auckm, npeA- 
HasHaneHHbie a-hh npoc,nyLiJMBaHMn b ObiTO- 
Bbix npoMrpbiBaT6,nnx. OaM,noBOM CMCTeMbi 
Ha TaKMx AMCKax He cyiAecTByeT; Ka>KAan 
KOMno3Mi4MH n p6ACTaB,nneT co 6 om OTAe,nb- 
HbiM TpeK (noc,neAOBaTe,nbHOCTb ceKTopoB 
AMCKa, 0TA6,neHHan ot cocbahmx Aopo>KeK 
HeHMTaeMOM o6,nacTbK)). Bo,nbLije HMKaKMx 
AaHHbix Audio CD He C0Aep>KaT. FleoOxoAM- 
MO OTMeTMTb, HTO AUCKM C MySbIKOM B C|)Op- 
MBTe MP3 OTHOCHTcn K TMny Data CD. 
CyiAecTByeT pacmMpeHHbiM CTaHAapT CD Text, 

KOTOpbIM KpOMe TpeKOB C0A6p>KMT HaSBaHMO 


a,nb6oMa, kombosmumm, mmh Mcno,nHMTe,nn 
M T. n., TaKan MHc|)opMauMn BbiCBeHMBaiOTcn 
Ha Ancn,nee npoABMHyrbix ObiTOBbix npoMr- 
pbiBaTe,neM. «OTCTa,nbix» >Ke n,neepoB 
pasHMUbi Me>KAy CD Text m Audio CD hot. 
Mixed Mode CD — auck, na kotopom sa 

nepBbIM TpeKOM C AaHHbiMM (B C|)aM,nOBOM 

CMCTeMe ISO 9660) c,neAyK)T ayAMOTpeKM. 

B CTaHAapTe CD EXTRA (Enhanced CD) 6 bmM 
pemeHbi npo 6 ,neMbi HecoBMecTMMOCTM Mixed 
Mode CD c HeKOTopbiMM ObiTOBbiMM npoMr- 
pbiBaTe,nnMM — Tenepb amck pa 3 Ae,nneTcn Ha 
ABe ceccMM, xpaHHLAMe ayAMOTpeKM m c|)aM,nbi 
pa 3 Ae,nbHO. OaM,noBan ceccMn MO>KeTTaK>Ke 
C 0 Aep>KaTb OoHyc b bma 6 BMAeoK/iMna, npeA- 
HasHanenHoro a^h npocMOTpa na FIK. 


CHIP SPECIAL 


N5 10/2005 




» Hocme/ieM, sanMCbiBaei mx Ha CD/DVD 
M opraHMsyei BMpiya/ibHbm npnBOA 
nOAK/lK)HeHM51 06paS0B. KOM6MHaUM51 co- 
3AaHM51 M SanMCM o6pa30B n03B0/15ieT K0nn- 
poBaib ahckm, a 6/iaroAap5i BMpiya/ibHOMy 
npMBOAy MO>KHO npocTO noAK/ifonaib o6pa- 
3bi c >KecTKoro AUCKa — f\j\s\ onepauMOHHOM 
CMCieMbl OHM HMH6M H6 6yAyi OT/lMHaTbC51 
OT pea/ibHbix npMBOAOB. 

ALcohoL BneHaT/i5ieT KO/iMHecTBOM Aociyn- 
HblX M3MeH6HM51 OUU,m. fl/151 T6X, KTO H6 
;1K)6mT KpyiMTb pyHKM TOHKOM HaCipOMKM, 
ecTb iua6;ioHbi (presets) KonMpoBaHM5i Bcex 
M3BeCTHblX TMnOB 3aiAMlAeHHblX AHCKOB. OA" 
HaKO A^^ HeonbiTHbix no/ibsoBaie/ieM b /ifo- 
6om c/iynae ocipo Bciaei npo6/ieMa Bbi6opa 
Hy>KHoro iua6;iOHa, nocKO/ibKy Heo6xoAMMO 
TOHHO 3Haib TMn Mcno/i bsyeMOM aaiAMTbi. 

K co>Ka;ieHMK), onpeAe;i5iTb ero aBioMaiMHec- 
KM ALcohoL He yneei — 3 to caMbm r/iaBHbm 
HeAOCTaioK nporpaMMbi. 

l/lHTepc|3eMC ALcohoL 120% onenb xopomo 
npoAyMan. HecoMHenno, nporpaMMa npM- 
AeiC5i no BKycy onbiTHbiM no;ib30BaTe;i5iM, 
nocKO/ibKy He coAep>KMT HeHy>KHbix yKpama- 
le/lbCTB, HO npM 3TOM MMeOT BblCOKyfO C|DyHK- 
AMOHa/lbHOCTb. rip51MO M3 T/iaBHoro OKHa 
nOCpeACTBOM OAHOTO K/lMXa MbllUM MO>KHO 
no/iyHMTb AOCTyn ko bcom HacipoMKaM 
nporpaMMbi, a TaK>Ke aarpyaMib b BMpiya/ib- 
HbiM npMBOA /ik)6om o6pa3 AUCKa. ALcohoL 
120% — npexpacHoe cpeACTBO a^^ KonMpo- 
BaHM5i M 3My;i5iAMM aaiAMiAOHHbix CD m DVD. 

VSO BlindWrite 5 

flpyra^i M3BecTHa5i yiM/iMia f\n^\ pa6oibi 
c aaiAMiAeHHbiMM ahckbmm — BLindWrite — 
npeAno/iaraei mhom noAxoA k KonMpoBaHMio 
AMCKOB. nporpaMMa caM0CT05iTe;ibH0 onpe- 
Ae/i5ieT Mcno/ib3yeMbie MeioAbi aaiAMibi 
AMCKa — OT no/ib30BaTe;i5i Tpe6yeic5i /iMiub 
Ha>KaTb KHonKM «KonMpoBaHMe», «HTeHMe» 
M/iM «3anMCb». 3 to Ae/iaei MHiepcfieMC npo- 
rpaMMbi MaKCMMa/ibHO npocTbiM: b mchk) 
ecTb /iMiub ipM onuMM — KonMpoBaHMe 



BlindWrite: npocTO, ho He npMMMTHBHO 
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c AHCKa Ha AUCK, co3AaHMe cf)aM;i-o6pa3a 
M 3anMCb o6paaa na CD/DVD. KpoMe aioro 
ecTb eme neMHoroHMc/ieHHbie HacipoMKM — 
3KpaHHa5i leMa m 5i3biKOBOM c|3aM;i (noAAep- 
>KMBaeTC5i pyccKMM 5i3biK); KaKMe-;iM6o Apy- 
TMe onuMM OTcyiCTByiOT. 

BLindWrite He no3Bo;i5ieT noAK/ifonaib 
cfiaM/iOBbie o6pa3bi m pa6oTaib c hmmm KaK 
c pea/ibHbiMM AHCKaMM. K CHacTbfo, co3AaBa- 
eMbie nporpaMMOM o6pa3bi B5T noAAep>KM- 
BaiOTC5i 6ecn;iaTHbiM 3My;i5iTopoM Daemon 
TooLs; B CB513KO c HMM BLi'ndWrite cnoco6na 
aaMeHMTb ALcohoL 120%, oco6eHHo ec/iM y 
Bac HOT >Ke;iaHM5i pa36MpaibC5i b mhotohmc- 
jieHHbix HacipoMKax noc/ieAHOM. 

CloneDVD 3 

CymecTByeT Ase nporpaMMbi c laKMM na- 
3BaHMeM: OAHa npeA/iaraeic^i SLySoft Inc, 
Apyra5i — CLoneDVD.net. Mbi paccKa>KeM 
0 BTopoM. 3 to y3KOcneuMa;iM3MpoBaHHa5i 
nporpaMMa, eAMHCTBennoe HaananeHMe 
KOTopoM — KonMpoBaHMe BMAeo Ha DVD, 
c HOM OHa ycneiuHO m cnpaB/i5ieTC5i. 

B MHiepcfieMce CLoneDVD npMcyiCTByfOT 
jiMiub MHcipyMeHTbi A^^ Bbi6opa o6-beKTa 
M Ha3HaHeHM5i nyiM KonMpoBaHM5i n/ifoc ne- 
CKO/ibKO Aono/iHMie/ibHbix onuMM. B npMHAMne 
A/151 nporpaMMbi, KOTopa/i npeAHaananeHa mc- 
K/lfOHMie/lbHO a/ 151 AV^/lMpOBaHM/l AMCKOB BM- 
Aeo DVD, 3Toro Bno/ine AOCTaioHHO. 

CLoneDVD no3BO/i5ieT CHMibiBaib c|DM/ibMbi 
c DVD M/iM M3 nanoK HDD m aanMCbiaaib 
MX Ha 6o/iBaHKy, /koctkmm ahck m/im b ISO- 
o6pa3. Ec/1M MCXOAHbIM c|3M/lbM 3anMcaH 
Ha AByc/iOMHOM DVD, npM KonnpoBaHMM 
nporpaMMa mo/kot pa36Mib ero na abb 
o6blHHblX OAHOC/lOMHbIX AHCKa. 

npM KOnMpOBaHMM BMAeOCf)M/lbMa B 

CLoneDVD aBiOMaiMHecKM yAa/i5ieTC5i aaiAMia 
CSS M npMB5i3Ka K onpeAe/ieHHOMy perMony. 
TaK)Ke B nporpaMMe mo>kho yAa/iMib /iMiuHMe 
6 /iokm (nanpMMep, naaoM/iMByio peK/iaMy 
B Hana/ie ahckb) m npM >Ke/iaHMM BpynHyio 
Bbi6paib Hy>KHbie r/iaBbi. 



nOABOACM MTOr. fl/151 C03AaHM51 AHCKOB MbI 
peKOMOHAyeM Nero — HMnero /lynme noKa He 
npMAyMa/iM. Ec/im neo6xoAMMO CKonMpoBaib 
aaiAMiAeHHbiM ahck, nonpo6yMie BLindWrite; 
onbiTHbiM no/ib30BaTe/i5iM peKOMeHAyeic5i pa- 
3o6paibC5i B ALcohoL 120% — 3 to 6o/iee c/io>k- 
Ha5i, HO M 6o/iee cf)yHKUMOHa/ibHa5i nporpaMMa. 
■ ■ ■ K)pVlM SeMCKOB 


flporpoMMbi 


^ Ahead Nero 6 Reloaded 

CaMT nporpaMMbi ► www.nero.com 

RSblK MHTep(J)eMCa ► aHmMMCKMM 

OC ► Windows 98/ME/2000/XP/2003 

ycnoBMn pacnpocTpaHeHMB ► trialware 

UeHa ► $59,99 

DVD Mate Professional 2.7 
CaMT nporpaMMbi ► www.dvdmatesoft.com 
RSblK MHTepcl)eMCa ► aHmMMCKMM, pyccKMM 

OC ► Windows 9x/ME/2000/XP/2003 

Yc/ioBMn pacnpocTpaHeHMB ► triaiware 

Uena ► $29,90 

mil Burn4Free 1.3 

CaMT nporpaMMbi ► www.burn4free.com 

RSblK MHTepct)eMCa ► aHr/lMMCKMM, pyccKMM 

OC ► Windows 98/ME/2000/XP/2003 

ycnoBMB pacnpocTpaHeHMB ► adware 

Alcohol 120% 1.9 

CaMT nporpaMMbi ► www.aicohoi-soft.com 

RSbIK MHTepcl)eMCa ► aHr/lMMCKMPi, pyccKMM 

OC ► Windows 9x/ME/NT/2000/XP/2003 
ycnoBMB pacnpocTpaHeHMB ► triaiware 

Uena ► $52,04 


^ ClonyXXL2 

CaMT nporpaMMbi ► www.aray-software.com 
RSblK MHTepcJ)eMCa ► aHr/lMMCKMM 

OC ► Windows 98/ME/2000/XP/2003 

ycnoBMB pacnpocTpaHeHMB ► freeware 

^ VSO BlindWrite 5 

CaMT nporpaMMbi ► www.vso-software.fr 

RsbiK MHTepcl)eMca ► aHr;iMMCKMM, pyccKMPi 
OC ► Windows 95/98/M E/2000/XP 

ycnoBMB pacnpocTpaHeHMB ► triaiware 

Uena ► $34,99 


2] Daemon Tools 3.47 

CaMT nporpaMMbi ► www.daemon-toois.ee 
RsbiK MHTepcJ)eMca ► aHr;iMMCKMM 

OC ► Windows 98/ME/2000/XP/2003 

ycnoBMB pacnpocTpaHeHMB ► freeware 

^ CloneDVD 3 

CaMT nporpaMMbi ► www.cionedvd.net 

RsbiK MHTepcl)eMca ► aHr/iMPicKMM 

OC ► Windows 98/ME/NT/2000/XP/2003 
ycnoBMB pacnpocTpaHeHMB ► triaiware 

UeHa ► $99,95 
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YnpaB/i^iTb HacTbK) ropasAO /lerne, He>Ke;iM pe/ibiM — aio noHUMa/in eme 
ApeBHue AecnoTbi, Apo6nBiiJMe cbom BOTHUHbi Ha He6o;ibiuMe hpobhhamm. 
flaHHaB CTpaierHB aKiya/ibHa m noHbme: coBpeMeHHoro no/ibsoBare- 

na, BB/iBtomerocB 6e3pa3Ae/ibHbiM B/iaAbiKOM CBoero FIK, npeACTaB/iBercfl 
Becbwa pa 3 yMHbiM pa36nib >KecTKMM auck Ha necKOJibKO pa3Ae;iOB. 


Partition-MeHeflwepbi 



C ymecTByei MHO>KecTBO npMHMH, no ko- 
TopbiM no/ibsoBaie/iM Ae/i5iT >KecTKMe 
AMCKM Ha pasAe/ibi: HaHHHa5i c HOKorAa 
CymeCTBOBaBlUMX CMCieMHblX orpaHMHeHMM 
(h 6 6o;iee 2 r6aMT Ha pasAe/i b FAT16 m tbk 
A a/iee) m saKaHHMBa^i >Ke;iaHMeM Kax-TO 
CTpyKTypMpoBaib HbmeiuHMe Heo6-b5iTHbie 
AMCKOBbie npocTpancTBa. He noc/ieAHfOfo 
po/ib B laKOM Ae/ieHMM Mrpaei to o6cio5iTe;ib- 
CTBO, HTO nporpaMMbi pesepBHoro KonnpoBa- 
Hm ropasAO ac|Dc|3eKTMBHee npnMeH5iTb na 
Ha6ope M3 He6o;ibiuMx cneuMa/iMSMpoBaHHbix 
pasAe/iOB, H6M Ha oahom 6o;ibiuoM, rp,e pac- 
no;iaraeTC5i Bce: m CMCieMa, m npM/io>KeHM5i, 

M ASHHbie. Eme OAHa npMHMHa a^i^ pas6MeHM5i 
AMCKa — Mcno/ibsoBaHMe necKO/ibKMx onepa- 
AMOHHblX CMCieM Ha OAHOM FIK. 

YnpaB/ieHMe pasAe/iaMM na >KecTKOM ahcko 
H e;ib351 OTHeCTM K HMC/iy >KM3HeHHO Ba>KHblX 
3aAan. Bp5iA/iM naMAeic^i no;ib30BaTe;ib, koto- 
pbiM Ka>KAbiM ASHb 3aHMMaeTC5i Ao6aB/ieHMeM, 
yAa/ieHMOM, paciuMpeHMeM m KonMpoBaHMeM 
pa3Ae;iOB. OAHaxo KorAa laxa^i noTpe6Hocib 
Bce >Ke B03HMKaei, ipe6oBaHM5i k MHcipyMeH- 
lapMfO OKa3blBafOTC51 OneHb >KeCTKMMM — 
nocKO/ibKy Ha3BaHHbie onepauMM BecbMa Ae- 
jiMKaTHbi, cpeACTBa a^^ hx Bbino;iHeHM5i ao/dk- 


Hbi AaeaTb omymeHMe noHMMaHM5i npoMcxoA^i- 
mero M no/iHoro KOHTpo/i5i naA hmm. 

ynpaBJieHMe pasAejiaMii 

Windows ne MO>KeT noxBacTaibc^i yAo6HbiMM 
M APy>Ke;iK)6HblMM BCipoeHHblMM CpOACTBaMM 
ynpaB/ieHM5i pa3Ae;iaMM. Panbiue, b Windows- 
DOS-KeHiaBpax cepMM 9x/ME a^i^ 3tom ue- 
j]\A Mcno;ib30Ba;iC5i /lereHAapHbiM fdisk, oa- 
HaKO OH MCHe3 BMecie c ociaiKaMM MS-DOS. 
B Windows 2000/XP eMy na CMeny npMiue;i 
pa3Ae;i «ynpaB/ieHMe AncKaMM» npM/io>KeHM5i 
«ynpaB;ieHMe KOMnbfOTepoM», KOTopoe Bbi3bi- 
BaeTC5i M3 pa3Ae;ia «AAMMHMCTpMpoBaHMe» 
riaHe/iM ynpaB/ieHM5i. KpoMe Toro, b CMCieMax 
Windows 2000/XP Professional ecib yiM/iMia 
KOMaHAHOM cipoKM diskpait.exe, Koiopa^i 
no3Bo;i5ieT Mcno/iH5iTb ue/ibie cuenapMM no 
ynpaB/ieHMfo A^CKaMM, pa3Ae;iaMM m lOMaMM. 

yiM/iMia MOiAHa5i, cnopy hot, OAHaKO 
no;ib30BaTbC5i efo Moryi to/ibko mck;ik)hm- 
le/ibHo CMe/ibie juof\v\, a6co;iK)THo yaepeHHbie 
B TOM, HTO OHM AG/iafOT. FloAaB/i^ifoiAee 6o;ib- 
lUMHCTBO no;ib30BaTe;ieM k stom KaTeropMM 
He OTHOC51TC51, a 3HaHMT, MM Hy>KHO MCKaTb Ka- 
Kyfo-To a/ibTepHaTMBy. l/lHTepcfieMC «ynpaB;ie- 
HM51 AHCKaMM» KyAa 6o;iee Har;i5iAeH m npocT 


B MCn0/lb30BaHMM, OAHBKO B03M0>KH0CTM OC- 
TaB/i5iK)T >Ke;iaTb mhoto /lyniuero. HanpMMep, 
3Aecb He;ib35i yBe/iMHMTb oamh pa3Ae;i 3a 
cneT Apyroro 6e3 noTepM ashhux b o6omx. 
KpoMe Toro, HeT hmkbkmx cpeACTB, no3Bo;i5i- 
foiAHx McnpaBMTb coBepmeHHbie oium6km. 

H, pa3yMeeTC5i, Windows-cpeACTBO He;ib35i 
Mcno;ib30BaTbC5i a-H5i ynpaB/ieHM5i pa3Ae;iaMM 
Bpa>KecKoro Linux, ec/iM oh ycTanoB/ien b 
KanecTBe BTopoM onepauMOHHOM cMCTOMbi. 

CnpaBOA/iMBOCTM paAM aaMOTMM, hto a^^ 
CMCTOM c Windows 2000/XP Professional 
«ynpaB;ieHMe AncKaMM» 5iB;i5ieTC5i CBoeo6pa3- 
HbiM nponycKOM b cobcom ApyroM MMp, rp,e 
HOT pa3Ae;iOB m;im /lorMHecKMX ahckob, a ecTb 
JlMlUb OAHM TOMa — MX MCn0/lb30BaHM51 
AOCTaTOHHo npeo6pa30BaTb 6a30BbiM ahck 
B AHHaMMHeCKMM. XOT51 Ha HMX BnO/lHO MO>KeT 
Mcno;ib30BaTbC5i FAT32, ohm He noAAep>KMBa- 
fOTC5i CTapbiMM Windows 9x/ME m Aa>Ke XP 
Home Edition (noc/ieAHee orpaHMHeHMe ho- 
CMT, pa3yMeeTC5i, MCKyccTBeHHbiM xapaKTep). 
OcHOBHoe npeMMymecTBO AHHaMMHecKMX ahc- 
KOB — B03M0>KH0CTb 0praHM30BblBaTb TOMB 
M3 CBo6oAHoro npocTpaHCTBa Ha necKO/ibKMx 
AMCKax, a TaK>Ke c Mcno;ib30BaHMeM RAID 
Hy/ieBoro, nepBoro m n^iToro ypoBHOM, koto- » 
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BiiacTByH 


» pbie o6ecneHMBafOT noBbimeHHyfo CKopocib 
pa6oTbi M/iM samMmeHHocTb AaHHbix. ripaKTM- 
HecKOM no/iesHOCTbfo o6biHHoro no/ibso- 
BaTe/151 cpeAM hmx o6;iaAaK)T, no>Ka;iyM, /imub 
«HepeAyK)iAnec5i TOMa» Ha RAID Level 0, KorAa 
ABa HaKonnTe/151 pa6oTafOT KaK oamh 6o;ibiuoM 
(npM 3TOM sa cnei o6paiAeHH5i k AaHHbiM Aayx 
HesaBMCMMbIX 6/IOKOB rO/lOBOK CKOpOCTb 
HTeHM5i/3anMCM pesKO BospacTaei). 

HecMOTp5i Ha laKMe saMaHHMBbie bo3mo>k- 
HOCTM, Bce CKa3aHHoe He oiMen^ieT loro, hto 
ciaHAapTHbie cpeACiBa Windows a^i^ pa6oibi 
c pa3Ae;iaMM o6biHHbix 6a30Bbix amckob neKa- 
3MCTbi M HeyAo6Hbi. K CHacTbfo, cymecTByei 
P51A OT/lMHHbIX npOAyKTOB CTOpOHHMX pa3pa- 
60THMKOB, KOTOpbie OpneHTMpOBaHbl MMeHHO 
Ha Hy>KAbi o6biHHbix no;ib30BaTe;ieM, a He Ma- 
lepbix CMCieMHblX aAMHHHCipaiOpOB (X0T51 M 
noc/ieAHMM OHM TO>Ke Moryi 6biib no;ie3Hbi). 
KiaKMM nporpaMMaM othoc5itc5i Acronis Disk 
Director Suite, Paragon Partition Manager, 
Norton Partition Magic m Bootit NG. 

PesepsHoe KoniipoBaHMe 

ripaKTMHecKM Ha;iK)6oM nepcoHa/ibHOM kom- 
nbfoiepe, Aa>Ke ec/iM oh Mcno;ib3yeTC5i mck/ik)- 
HMie/ibHO Mrp, npMcyTCTByei uenna^i f\j\s\ 


ero B/iaAe/ibua MHc|DopMauM5i, KOTopyfo oh He 
xoie/i 6bi noiep5iTb. /lMiuMTbC5i >Ke npoMAen- 
Hbix c HeHe/iOBenecKMMM ycM/iM5iMM ypoBHeM 
B Doom 3 M/iM Hero-HM6yAb noBa>KHee onenb 
jierKO — BMHHeciepbi b name BpeM5i ne ot/im- 
HafOTC5i «>Ke;ie3HbiM 3AopoBbeM», a l/lHiepHei 
B n/iane BMpy/ieniHOCTM CM/ibHO HanoMMHaei 
Ma;i5ipMMHoe 6 o;ioto b ceaoH AO>KAeM. 

BbiBOA: Heo6xoAMMO peaepBHoe kohm- 
poBaHMe, npMHeM aobo/ibho nacioe. BeAb 
ec/iM Ae/iaib ero peAKO — k npMMepy, e>Ke- 
Mec5iHH0, TO B c/iyHae B03HMKH0BeHM5i npo- 
6;ieM jierKO mo>kho noiep^iTb peay/ibiaibi 
HecKO/ibKMx HeAe/ib pa6oibi. 

riepBbiM cnoco6 coxpaneHM^i AaHHbix, ko- 
TopbiM npMXOAMT Ha yM, — 3TO npocTO «Hape- 
3aib» cooTBOTCTByioiAMe Kaia/iorM na CD/DVD- 
6o;iBaHKM. TaKOM hoaxoa MMeei npaao na 
CymeCTBOBaHMe, OAHaXO oh 3C|DC|DeKTMBeH JlMlUb 
B Tex CMTyauM5ix, KorAa AaHHbix OTHOCMTe/ibHO 
HeMHoro M OHM jierKO noMemaiOTC^i Ha oamh 
AMCK. Bo Bcex npoHMx c/iyna^ix (b oco6eHHOCTM 
ec/iM peHb MA6T 0 CMCTOMHOM pasAe/ie) neo6xo- 
AMMbi cneuMa;iM3MpoBaHHbie MHCTpyMeHTbi. 

BCTpoeHHbIM CpeACTBOM apXMBMpOBaHM51 

B Windows 5iB/i5ieTC5i nporpaMMa «ApxMBauM5i 
AaHHbix» M3 pa3Ae;ia «CTaHAapTHbie ^ C;iy- 

C H 


>Ke6Hbie» MOHK) «riycK». B npMHUMne OHa 
yMeeT oneHb MHoroe m3 toto, hto Ae/iaiOT 60- 
jiee MoiAHbie yTM/iMTbi, KOTopbie 6yAyT pac- 
CMOTpeHbi HM>Ke. OHa no3Bo;i5ieT coxpan^iTb 
coAep>KMMoe Bbi6paHHbix nanoK m;im Bcero 
pa3Ae;ia b oahom okbtom cfiaM/ie, noAAep>KM- 
BaeT CTyneHHaToe (tbk naabiBaeMoe MHKpe- 
MeHTHoe) apxMBMpoBaHMe, KorAa b hobbim 
apxMB nonaAaiOT to/ibko to cfiaM/ibi, KOTopbie 
6bi/iM Ao6aB/ieHbi m/im MBMenenbi noc/ie npe- 
AbiAymero apxMBMpoBaHM5i. KpoMe Toro, ona 
n03B0;i5ieT Bbl6opOHHO M3B/ieKaTb cfiaM/ibi 
M3 apxMBa M tm6ko HacTpaMBaTb npoueAypy 

BoccTaHOB/ieHM5i, AaoT B03M0>KH0CTb 3aAa- 
BaTb rpacfiMK apxMBauMM m pa3rpaHMHMBaTb 
npaaa AOCTyna k apxMBaM. 

TeM He Menee y «ApxMBauMM AaHHbix» ecTb 
M CBOM HeAOCTaTKM — B HaCTHOCTM, OHa COBCOM 
«He APy>KMT» C OnTMHeCKMMM HaKOnMTe/151MM, a 
3TO 3HaHMT, HTO B npOUeCCe apXMBaUMM n051B- 
;i5ieTC5i Heo6xoAMMOCTb Bbino;iHeHM5i Aono/iHM- 
Te/ibHOM «pyHHOM» onepauMM no nepenocy ap- 
xMBHoro cfiaM/ia na CD/DVD. TaKMe nporpaMMbi 
KaK Acronis True Image, Paragon Drive Backup, 
Norton Ghost m R-Drivelmage no3Bo;i5UOT mc- 
KJiiOHMTb HeHy>KHbie npoMe>KyTOHHbie 3Tanbi, a 
TaK>Ke npeAOCTaB/i5UOT MH0>KecTB0 no/iesHbix » 
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» AOnO/lHMie/lbHblX B03M0>KH0CTeM, KOTOpbie n03- 
Bo;i5iK)T Mcno;ib30BaTb MX CBo6oAHoro ne- 
peHoca MHc|DopMauMM Me>KAy KOMnbfoiepaMM, 
a He TO/ibKO A/i^ peaepBHoro KonMpoBaHM5i. 

Acronis Disk 
Director Suite 9.0 

l/lHTepc|DeMC Acronis Disk Director Suite pa6o- 
laei B AByx pe>KMMax — aBioMaiMHecKOM m 
pyHHOM: laKOM cnoco6 opraHMsauMM pa6oibi 
AOCTaioHHO TMnMHeH A^^ noAo6Hbix npo- 
rpaMM. B aBTOMaiMHecKOM pe>KMMe no;ib30- 
Baie/ifo AOCiynHbi neibipe Maciepa: co- 

3AaHM5i pa3Ae;iOB, yBe;iMHeHM5i CBo6oAHoro 
npocipaHCTBa, KonupoBaHM^i m BocciaHOB/ie- 
HM51 yAa/ieHHbix pa3Ae;iOB. 

ripM co3AaHMM pa3Ae;iOB m/im mx paciuMpe- 
HMM MO>KeT 6blTb MCn0/lb30BaH0 He TO/lbKO 
AMCKOBoe npocipancTBO, He aan^iToe pasAe- 
JiaMM, HO M CB060AH0e MeCTO COCeAHMX pa3- 
Ae/iOB; npM 3 tom hot Heo6xoAMMOCTM ynenb- 
luaib MX BpyHHyfo — Maciep Bbino/iHMT Bce 
Heo6xoAMMbie onepauMM aBioMaiMHecKM. 

B paciuMpeHHOM pe>KMMe k onMcaHHbiM 
A6MCTBM51M A06aB/15ieTC51 p51A AOnO/lHMie/lb- 
Hbix onepauMM, cpeAM KOTopbix ecib m noieH- 
AMa/ibHO onacHbie: KonMpoaaHMe, nepeMe- 
meHMe, M3MeHeHMe pasMepa, yAa/ieHMe, 
c|DopMaTMpoBaHMe pa3Ae;iOB. Disk Director 
Suite MO>KeT OTcf)opMaTMpoBaTb pa3Ae;i KaK 
A/151 Windows (cMCieMbi FAT16, FAT32, NTFS), 
laK M a/ 151 Linux (cMcieMbi Ext 2, Ext3, 

ReiserFS, Swap). FlporpaMMa TaK>Ke yMeei 
npeo6pa30BbiBaib pasAe/ibi m 3 /lorMnecKMx b 
6a30Bbie. Bcero Ha oahom ahcko mo/kot 6biib 
ipM 6a30BblX M OAMH paClUMpeHHbIM pa3Ae/l, 
C0Aep>KaiAMM /lorMHecKMe noApasAe/ibi. Baao- 
BbiMM c/ieAyei Ae/iaib le paaAe/ibi, rAe xpa- 
H51TC51 cMcieMHbie cf)aM/ibi onepauMOHHbix cmc- 
TOM (ec/iM OC OAHa, mo>kho oBomimcb OAHMM 
6a30BbiM pa3Ae/iOM). FlpeoBpaaoBaHMe c|DaM- 
/lOBblX CMCTOM MO)KeT 6blTb OCyiAOCTB/ieHO 
TO/lbKO no cxeMe FAT16 ^ FAT32 (npMHeM b 



P51A6 c/iynaeB 3 to Ae/iaeTC5i aBioMaiMHecKM) m 
E xt2 Ext3. ripeo6pa30BaHMe FAT ^ NTFS 
He noAAep>KMBaeTC5i, hto, BnponeM, He 5 ib/i5i- 
eic5i cepbeaHbiM HeAOCTaiKOM, nocKO/ibKy b 
W indows XP ecib yiM/iMia convert.exe, koto- 
pa5i npeAHaananeHa mmohho a/i5i 3ioro. 

FlporpaMMa TaK>Ke no3BO/i5ieT MSMeHMib 
pa3Mep K/iaciepa (ot 512 6aMT ao 64 K6aMi) 

B cymecTByfoiAMx pasAe/iax, /im6o aaAaib ero 
npM cflOpMaTMpOBaHMM HOBbIX. PeK0MeHAyeTC51 
0CTaB/i5iTb pa3Mep K/iaciepa na ycMoipeHMe 
caMOM nporpaMMbi, nocKO/ibKy ona noA6Mpaei 
ero oniMMa/ibHo, mcxoa5i ms pasMepa pasAe/ia 
M TMna CfiaM/lOBOM CMCieMbl. 

Bo/ibiuMHCTBO onepauMM b Disk Director 
Suite 51B/15UOTC51 OT/io)KeHHbiMM. 3 to 03HaHaei, 
HTO, Bbi6Mpa5i HOByio onepauMfo, no/ibsoBaie/ib 
He BbisbiBaei HeMeA/ieHHbix M3MeneHMM na ahc- 
Ke. 3aAaB necKO/ibKO laKMX onepauMM m yBMAea 
npeAno/iaraeMbiM peay/ibiai, KOTopbiM oio6pa- 
>KaeTC5i B OKHe nporpaMMbi, mo>kho co chokom- 
HbiM cepAUeM aanycKaib mx Ha Bbino/ineHMe. 

B cociaB Disk Director Suite bxoamt TaK>Ke 
yiM/iMia Acronis OS Selector, KOTopa/i npeA- 
HasHaneHa a/i5i Bbi6opa onepauMOHHOM cMcie- 
Mbi npM ciapie KOMUbioiepa, a TaK>Ke MoiAHbiM 
AMCKOBbIM peAaKTOp, KOTOpbIM n03B0/15ieT 
BpyHHyK) noKonaibC5i b coAep>KMMOM ahckob. 

Paragon 

Partition Manager 6.0 

B ue/iOM pa6oHMM npouecc m bo3mo>khoctm 
P artition Manager 6.0 ana/iorMHHbi TOMy, 

HTO npeA/iaraeT Disk Director Suite — OAHaKO 
y nporpaMMbi ot Paragon ecTb neKOTopbie 
npMcyiAMe TO/ibKO eM ocoBennocTM. 

FlanpMMep, cpeAM MacTepoB Partition 
Manager HeT MacTepa yae/iMHeHM/i ahckoboto 
npocTpaHCTBa 3a cneT coceAHMx pasAe/iOB, 
3aTO npMcyTCTByeT MacTep mx oBteAMHeHM/i. 
Oh MO)KeT 6biTb onenb no/ieaen b tom c/iynae, 
ec/iM oBteAMH/ieMbie pasAe/ibi aano/inenbi ao 
T aKOM CTeneHM, hto npocTO nepenMcaTb Bce 


a M M 



coAep>KMMoe OAHoro pasAe/ia b ApyroM nepeA 
onepauMeM MSMeneHM/i pasMepa hobosmo/kho 
no npMHMHe hoxbbtkm MecTa. MacTep oBteAM- 
HeHM 5 i no 3 BO/i 5 ieT /lerKO peiuMTb 3 Ty npo 6 /ie- 
My: OH KonMpyeT Bce coAep>KMMoe npMcoeAM- 
H/ieMoro pasAe/ia b nanKy na yae/iMHMBaeMOM 
pasAe/ie bho saBMCMMOCTM ot toto, ecTb na 
HeM MSHana/ibHo AOCTaTOHHo MecTa m/im hot. 
06 -beAMHeHMe bo 3 mo>kho, Aa>Ke ec/iM na paa- 
Ae/iax ycTanoB/ieHbi pasHbie cfiaM/ioBbie cmcto- 
Mbi, HanpMMep FAT m NTFS. 

B no/iHOM oBteMe noAAep>KMBaK)TC 5 i cfiaM- 
/lOBbie CMCTOMbi FAT16/32, NTFS, orpaHMHen- 
Ho — Ext2/Ext3, ReiserFS, Swap, FIPFS (a/i 5 i 

HMX HOAOCTynHbl HeKOTOpbie C|3yHKUMM — 
HanpMMep, AecfiparMeHTauM/i m/im oBteAMHe- 
HMe). rioAAep>KMBaeTC5i BsaMMHa/i KOHBepTa- 
i\v\n FAT NTFS m Ext2 Ext3. fl/i5i 
NTFS B03M0)KH0 «rop5iHee» (6e3 nepeaarpys- 
km) M3MeHeHMe pasMepoB pasAe/ia. 

Partition Manager MO>KeT KonMpoaaTb He 
TO/lbKO pasAe/ibi, HO m /koctkmm ahck b ue/iOM. 

B Tex c/iyna/ix, KorAa na A^CKe ycTanoB/ienbi 
MSBecTHbie nporpaMMe cfiaM/ioBbie cMCTeMbi, 
MO)KHO B 0 Cn 0 /lb 30 BaTbC 51 yCKOpeHHbIM pe>KM- 
MOM nepeaanMCM, KorAa KonMpyiOTC 5 i mck/iio- 
HMTe/lbHO CeKTOpa C AaHHbIMM. 

Partition Manager, TaK >Ke KaK m Acronis 
Disk Director, no3BO/i5ieT Bbino/iH/iTb KOMan- 
Abi CHana/ia BMpTya/ibHo, HTo6bi mo>kho 6bi/io 
yBMAOTb npeABapMTe/ibHbie peay/ibTaTbi na 
AMCKOBOM cxeMe, M /IMlUb SBTeM — cf)M3MHeC- 
KM. fl/151 KpMTMHecKM Ba>KHbix onepauMM, KO- 
Topbie Heo6paTMMO MSMen/iioT coAep>KMMoe 
pasAe/iOB (HanpMMep, KOHBepTauM/i c|DaM/io- 
BOM CMCTeMbi M/iM M3MeHeHMe pasMepa K/iac- 
Tepa), MO)KHO Mcno/ib30BaTb saiAMiAeHHbiM 
pe>KMM, KOTOpbIM CM/lbHO 3aMeA/15ieT BbinO/1- 
HeHMe, 3aTO AaeT rapaHTMio, hto npM nepe6o- 
51X nMTaHM51 M/IM APyrMX HenpM/lTHbIX Co6blTM- 
51X MHCf)OpMaUM51 HO 6yA6T noTep5iHa. 

ripoc|3eccMOHa/ibHa5i aepcM/i Paragon 
Partition Manager no3BO/i5ieT pa6oTaTb c ah- » 
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»HaMMHeCKMMM AHCK3MM M KOHBepTMpOBaib 
AMHaMMHecKMe ahckm b 6a30Bbie. 

Norton 

Partition Magic 8.0 

Norton Partition Magic (panee PowerQuest 
Partition Magic) yMeei npaKiMHecKM to >Ke 
caMoe, HTO Acronis Disk Director c Paragon 
Partition Manager: b ue/iOM cf)yHKUMOHa;ib- 
HOCTb nporpaMM HaxoAHTC5i na oahom ypoBHe. 

K npMMepy, b OT/iMHne ot npoAyKia 
Acronis, Norton Partition Magic noAAep>KM Ba- 
er BHeiuHMe USB- m FireWire-AMCKM m nosBO- 
;i5ieT pa6oraTb c cereBbiMM HaKonme;i5iMM 
yAa/ieHHO c noMOiAbfo TCP/IP-coeAHHeHM5i. 
Eme OAHa Hepra Partition Magic saK/ifona- 

erC51 B B03M0>KH0CTM C03AaHM51 M BbinO/lHO- 
Hm CKpHOTOB f\J\5\ OCyiAeCTB/ieHM^I TMnOBbIX 
3aAan, hto 5iB/i5ieTC5i CBMAere/ibCTBOM opneH- 
rauMM Ha CMcreMHbix aAMHHHcrparopoB, o6- 
c/iy>KMBaK)iAMx 6o/ibiuMe napKM MaiuMH. 

Partition Magic noAAep>KMBaeT HaAe>KHoe 
yAa/ieHne pa3Ae;iOB, npM KoropoM mx coAep- 
>KMMoe He npocTO noMenaerc^i KaxyAa/ien- 
Hoe, a no/iHocTbfo «3a6nBaeTC5i» npon3Bo;ib- 

HblMM 6nTOBblMM nOC/ieAOBare/lbHOCT^IMM 

(BnponeM, noAo6Ha5i cfiynKUMOHa/ibHOCTb 
ecTb M B Acronis Disk Director Suite). 

nepenenb o6c;iy>KMBaeMbix cfiaM/iOBbix 
CMcreM TpaAMUMOHen: FAT, NTFS (AaHHbie 
Me>KAy hmmm mo>kho npeo6pa30BbiBarb), 

Linux Ext2/Ext3 m Swap. B nporpaMMy Bcrpo- 
en c|DaM;iOBbm 6payaep, Koropbm Aaer bo 3- 
MO>KHOCTb OTblCKHBaib cfiaM/lbl M o6MeHMBaTb- 

C51 MMM Me>KAy Windows- m Linux-pasAe/iaMM. 
CpeACTBO A^^ ynpaB/ieHM5i aarpysKOM ne- 
CKO/ibKMx onepauMOHHbix cmctom TaK>Ke npM- 
cyrcTByer m Ha3biBaerc5i BootMagic. KpoMe 
Toro, Partition Magic MMeer cpeACTBa a^^ co- 
3AaHM5i «cnacare;ibHbix» ahckob, npeAHasna- 
HeHHbix BoccTaHOB/ieHM5i noc/ie c6o51. 

CxeMa nocrpoeHM5i HHTepc|DeMca hhhom 
He BbiAe;i5ieTC5i cpeAM KOHKypeHioB: ecib 



HecKO/ibKO MacrepoB, Koropbie nomaroBO 
npoBOA^iT no;ib30BaTe;i5i nepea nerpHBMa/ib- 
Hbie onepauMM, npHcyrcTByer or;io>KeHHoe 
Bbino/iHeHMe agmctbhm. 

Ana/iorMHeH m na6op onepauMu: Konnpo- 
BaHMe, nepeMemeHMe, MaMeneHMe paanepa 
pa3Ae;ia m;im K/iacrepa, o6-beAMHeHne, paa- 
6neHMe M coKpbiTMe pasAe/iOB — m Bce aro 
6ea norepM A^HHbix. Ecib TaK>Ke cpeACTBa 
A/151 BoccraHOB/ieHM/i panee yAa/ieHHbix paa- 
Ae/iOB, c|3opMaTMpoBaHM5i, AecfiparMeHTauMM, 
TeCTHpOBaHM51 nOBepXHOCTM. 

Bbino/iHeHMe KOMn/ieKCHbix onepauMM 
o6/ierHaerc5i mecrbfo «B0/iiue6HMKaMM»: 
MacrepoM coaAaHM/i hoboto pasAe/ia, Mac- 
repoM co3AaHM5i hoboto paaAe/ia a-h/i xpa- 
Henm peaepBHbix koumm, MacrepoM o6-be- 
AMHeHM/i pa3Ae/iOB, MacrepoM MaMeneHM/i 
paaMepoB paaAe/iOB, MacrepoM nepepac- 
npeAe/ieHM/i CBo6oAHoro Mecra m MacrepoM 
KonnpoBaHM5i paaAe/iOB. 

Terabyte Bootit NG 1 .75 

l/lHrepc|DeMC m opraHMaauM/i Terabyte Bootit 
NG cepbeaHO OT/iMHaforc/i ot npMHUMnoB 
paboTbi ocra/ibHbix MeneA>KepoB paaAe/iOB, 
npeAcraB/ieHHbix b o6aope. Bo-nepBbix, 

Bootit NG He 3anycKaeTC5i nanp/iMyK) H3 
Windows — a/i/i Toro nrobbi BOcno/ibaoBaibc/i 
ero B03M0)KH0CT51MM, HOOGXOAMMO C nOMOlAbfO 
nporpaMMbi ycranoBKH cosAarb aarpyaonnyfo 
AMCKery m/im IS0-o6pa3 aanMCM na CD. 
ripoHMe nporpaMMbi o6biHHO noAAep/KMBaiOT 
raxyio B03M0>KH0CTb, HO /IMlUb KaK Aono/IHM- 
re/ibHyio onumo na c/iynaM no/iHoro Kpaxa cm- 
creMbi — a/ 151 Bootit NG >Ke aro HopMa/ibHbm 
CTM/lb pabOTbl. flaHHblM cfiaKT o6-b51CH5ieTC51 
reM, HTO OCHOBHOM C|DyHKUMeM nporpaMMbi 51B- 
/i5ieTC5i ynpaB/ieHMe aarpysKOM, a ynpaB/ieHne 
pa3Ae/iaMM npn/iaraeTC5i KaK «6ecn/iaTHbm 
AOBecoK». flpyroM ocobennocTbio npoAyKra 
5iB/i5ieTC5i lUMpoKoe Mcno/ib30BaHne n/iarnHOB, 
HTO cpeAM KOHKypeHTOB He npaKTMKyerc5i. 

C H I 



Bo-BTopbix, Bootit NG MMeer p/iA cjDyHKUMM , 
ob/iernaioiAMx peaepBHoe xpaneHMe AaHHbix; raK, 
MO)KHO COXpaH/lTb o6pa3bl B BMAe CKpbITbIX C)Ka- 
Tbix paaAe/iOB. TeM He Menee a/i5i stom ue/iM /lyn- 
lue noAxoAMT ApyroM npoAyKr Terabyte Unli- 
mited — Image for Windows (k neMy npM/iaraer- 
C51 Image for DOS); oh, b or/iMHMe or Bootit NG, 
no3BO/i5ieT paborarb c cereBbiMM AMCKaMM. 

B-rpeTbMx, nporpaMMa nocrpoena no mo- 
Ay/ibHOM rexHO/iorMM, noaroMy Hy>KHO MMerb 
B BMAy, HTO, X0T51 CBMB OHa yMOOT AOBO/lbHO 
HeMHoro, MHoroHMC/ieHHbie n/iarMHbi no3BO/i5i- 
K)T cymecTBeHHo paciuMpMTb ee bo3mo>khoctm. 

Hto Kacaerc5i paborbi c paaAe/iaMM, to 
Bootit NG npeA/iaraer raKMe y>Ke anaKOMbie 
onuMM KaK KonMpoBaHMe, nepeMemeHMe, 
MaMeneHMe pasMepoB paaAe/iOB 6ea norepM 
AaHHbix, a raK>Ke c|DopMaTMpoBaHMe, yAa/ie- 
HMe paaAe/iOB (B03M0>KeH «HaAe>KHbiM Ba- 
pMaHT» C yHMHTO)KeHMeM AaHHbix) M BOC- 
craHOB/ieHMe yAa/ieHHbix (ec/iM 6bi/io 
npoM3BeAeno «HeHaAe>KHoe» yAa/ienne). 

rioAAep>KMBaK)TC5i FAT16, FAT32, NTFS 
(KOHBeprMpoBarb mo>kho ro/ibKO FAT16 
B FAT32, npMHeM BaaMMHo), a raK>Ke Ext2, 

Ext3 M ReiserFS a/i5i Linux-pa3Ae/iOB. 

B HacTM ynpaB/ieHM5i AaHHbiMM b paaAe- 
/lax (KOHBeprauM/i M3 oahom CMcreMbi b 
A pyryK), MaMeneHMe paaMepoB K/iacrepa, 
obteAMHeHMe paaAe/iOB) Bootit NG cyme- 
CTBeHHO ycrynaer /iMAepaM. 3aro yrM/iMra 
no3BO/i5ieT coaAaBarb na oahom amcko ne- 
CKO/ibKO paciuMpeHHbix paaAe/iOB m/im 6o- 
/lee Herbipex ocHOBHbix (hto nerMUMH- 
Ho), a raK>Ke aarpy/Karb onepauMOHnyio 
CMcreMy c /iioboro paaAe/ia. 

Acronis True Image 8.0 

OyHAaMenra/ibHoe or/iMHMe Acronis True 
Image m ee KO/i/ier-conepHMKOB or craHAapr- 
Horo cpeACTBa apxMBauMM Windows coctomt 

B TOM, HTO OHM paboiaiOT ne C OIAe/lbHblMM 
cfiaM/iaMM M Kara/ioraMM, a c amckom m/im paa- » 
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SOFTWARE 


nporpaiviMbi fl/i^ pa6oTbi c pasfle/iaiviM 



06-beAMHeHne pasAe/iOB b Paragon 
Partition Manager 6.0 



» Ae/iOM Ae/iMKOM (npM 3tom MCK/ifonafOTC^i 
cf)aM;i noAKaHKM m hyberfiL.sys). 3to cosAaei 
KaK oHeBMAHbie orpaHHHeHM5i (nanpHMep, 
He/ib35i saapxMBMpoBaib oiAe/ibHo B35iTbm 
Kaia/ior m/im MCK/ifOHMTb onpeAe/ieHHbiM inn 
C|DaM;iOB M3 apXMBMpOBaHM5l), TaK M KOe-KaKMe 
«noABOAHbie KaMHM», KOTopbie He cpaay 3a- 
MeiHbi. HanpMMep, ec/iM noc/ie C03AaHM5i 
no/iHoro o6pa3a pa3Ae;ia ue/ieBOM pa3Ae;i 
6yA6T Aec|3parMeHTMpoBaH, to paanep MHKpe- 
MeHTHoro o6pa3a (to ecTb coAep>KaiAero mc- 
K/ifOHMTe/ibHo M3MeHeHM5i, npoM30iueAiiiMe 
C MOMeHTa CH51TM51 6a30B0M KOHMM) MO>KeT 
AOCTMHb pa3Mepa no/iHoro o6paaa no npMHM- 
He Toro, HTO 6yA6T npoM3B6AeHa c/imiukom 
cepbe3Ha5i «nepeTacoBKa» K/iacTepoB. 

BMecTe c t6m y Acronis True Image ecTb 
B03M0>KH0CTb, OTCyTCTByfOlAa51 y Bcex npOHMX 
paccMaTpMBaeMbix aHa/ioroB. flporpaMMa no3- 
Bo;i5ieT co3AaTb Ha A^CKe «3ony 6e3onacHocTM 
Acronis», npeAHaananeHnyfo xpaneHM^i pe- 
aepBHbix KonMM. Ona He AOCTynna npumiaA- 
Hbix nporpaMM, a ananuT — rapaHTMpoBaHHO 
aaiAMiAaeT apxMBbi ot BMpycoB, c/iynaMHoro 
cf)opMaTMpoBaHM5i M npoHMx HanacTeM. 

True Image no3Bo;i5ieT He to/ibko ue/iM- 
KOM BOCCTaHOBMTb pa3Ae/l, HO M npocTO Bpe- 
MOHHO noAK/ifOHMTb ero B KanecTBe BMpTy- 
a/ibHoro AUCKa (to/ibko i\j\s\ htohm^i), hto 
oneHb yAo6no, ec/iM Hy>KHO CKonupoBaTb 
OTTyAa JlMlUb HeCKO/lBKO CfiaM/lOB. 

MeneA>Kep no3Bo;i5ieT «K;iOHMpoBaTb» 
AMCKM, TO eCTb Ue/IMKOM nepeHOCMTb CMCTe- 
My, nporpaMMbi m AaHHbie c oahoto BMHHec- 
Tepa Ha ApyroM, o6ecneHMBa5i npu 3 tom p5iA 
yA 06 HblX AOnO/lHMTe/lBHblX B03M0>KH0CTeM: 
MO>KHO M3MeHMTb COOTHOlUeHMe Me>KAy pa3- 
MepaMM pa3Ae;iOB m;im npeo6pa30BaTb 
cfiaM/iOByK) CMCTOMy M3 FAT16 b FAT32. 

B ue/iOM Acronis True Image — oneHb 

MOlAHbIM M yA 06 HblM MHCTpyMeHT c npOCTbIM 
MHTepc|DeMCOM M nOApo6HeMlUMM pyKOBOACT- 
BOM Ha pyccKOM 5i3biKe. Oh pacno/iaraeT Bce- 
MM Heo6xOAMMblMM 0HAM51MM, XapaKTepHbIMM 


A/151 TaKoro poAa nporpaMM. B neM ecTb n/ia- 
HMpOBlAMK aBTOMaTMHeCKOM pa 60 Tbl, B03M0)K- 
HOCTb orpaHMHeHM/i AOCTyna k C0Aep>KMM0My 
o6pasoB c noMOiAbfo napo/i/i, cpeACTBa f\j\s\ 
aaapMMHoro BOCCTanoB/ieHM/i CMCTeMbi, 
c|3yHKUM5i pyHHoro M aBTOMaTMHecKoro paabM- 
eHM5i 6o/ibiuMx o6paaoB na nacTM, Bbi6op m 3 
HecKO/iBKMx CTeneneM oKaTM/i (neM Bbiiue CTe- 
neHb, TeM 6o/ibiue BpemeHM aaHMMaeT kom- 
npeccM/i), a TaK>Ke bosmo/khoctb coxpaHeHM/i 
o6paaoB 6ea ocTanoBKM pa6oTbi Windows. 

Symantec 
Norton Ghost 9.0 

Ot 3HaMeHMT0M /iMHeMKM Symantec 3Ta npo- 
rpaMMa ynac/ieAGBa/ia nvwub mm/i; abm>kok 
Norton Ghost 9.0 6bi/i cymecTBeHHO o6hob- 
/leH. Ero ocHOBy cocTaBM/iM napaboTKM kom- 
naHMM PowerQuest Kyn/iennoM Symantec b 
2003 roAy. C tohkm apeHM/i B03M0>KH0CTeM 
(co3AaHMe o6paaoB, K/ioHMpoBaHMe ahckob, 
BoccTaHOB/ieHMe o6paaoB m OTAe/ibHbix cj/aM- 
;iob), Norton Ghost onenb 6/im30K k Acronis 
True Image, OAHaKO neKOTopbie c|DyHKUMM 
pea/iM30BaHbi 3Aecb neMHoro no-ApyroMy. 

l/lHTepc|DeMC nporpaMMbi paboTaeT b 
AByx pe>KMMax — o6bihhom m npoABMHyTOM 
(advanced). B o6bihhom pe>KMMe b r/iaBHOM 
OKHe npMcyTCTByiOT neTbipe KHonKM, Bbiabi- 
BaioiAMe MacTepa apxMBMpoBauM/i, n/iauMpo- 
BaHM/l, BOCCTaHOB/ieHM/l cfiaM/lOB, KaTa/lOrOB 
M/iM pa3Ae;iOB ue/iMKOM. B paciuMpeHHOM 
pe>KMMe Bce Ae/iaeTC/i c noMoiAbio Tex >Ke 
MacTepoB, OAHaKO MMeeTC/i bosmo/khoctb 
no/iyneHM/i Aono/iHMTe/ibHOM MHcfiopMaAMM — 
cnMCKOB pa3Ae;iOB m aaAan, /Kypna/ia apxM- 
BauMM M conyTCTByioiAMX co6bitmm. 

B Norton Ghost npeAycMOTpenbi TpM TMna 
apxMBauMM: na /lOKa/ibHbiM m/im cotobom ahck 
M CD/DVD. ABTOMaTMHeCKa/l MHKpeMOHTHa/l 
apxMBauM/i B03M0)KHa TO/ibKO a/ 151 AByx nep- 
BblX TMnOB — Ha OnTMHeCKMM HOCMTe/lb MO)K- 
Ho aanMcaTb to/ibko no/iHbiM o6paa (b Acronis 
True Image TaKoro orpaHMHeHM/i neT). 





flocTyn K OTAe/ibHbiM c|)aM/iaM na coxpaneH- 
Hbix TOMax B Norton Ghost pea/iMSOBan c no- 
MOlAbKD n0AK/110HeHM51 BMpTya/lbHblX AMCKOB, 
OAHaKO, B OT/iMHMe OT True Image, sanMCb na 
nOAK/llOHeHHbIM BMpTya/lbHblM AMCK B03M0)KHa 
(npaBAa, MSMeneHM/i b o6pa3e ne coxpaH5iiOTC5i 
M nponaAaiOT noc/ie OTK/iiOHeHM/i BMpTya/ibHO- 
ro AUCKa). flocTyn k BMpTya/ibHOMy AUCKy 
MO)KHO OTKpbiTb M A/151 ApyrMx no/ib30BaTe/ieM 
ceTM — Ha TOT c/iynaM, ec/iM mm hoo6xoammo 
BOCCTaHOBMTb KBKMO-TO C|)aM/lbl M3 o6pa3a, CO- 
xpaneHHoro Ha AannoM MaiuMHe. 

PeaepBHoe KonMpoaaHMe na cotobom ahck 
npMMOHMMO He TO/lBKO A/151 apXMBBUMM AaHHbIX, 

HO M A/151 apXMBaUMM CMCTOMbl. 3arpy30HHbiM 
KOMnaKT-AMCK c PreinstaLLation Environment, 
KOTopbiM nocTaB/i5ieTC5i B KOMn/ieKTe c Norton 
Ghost, coAep>KMT Heo6xoAMMbie ApaMBepbi, c 
noMOiAbfo KOTopbix MO)KHO «BbiT5iHyTb» o6pa3 
CMCTOMHOrO AHCKa M3 COTM. FlpM >Ke/iaHMM MO)K- 
Ho CAe/iaTb noAoOHbiM ahck m caM0CT05iTe/ibH0. 

Norton Ghost TaK>Ke pacno/iaraeT cpeA- 
CTBaMM a/151 nO/lHOrO KOnMpOBaHM51 COAep- 
>KMMoro BMHHecTepa, oahbko, no HameMy 
MHeHMfo, Acronis True Image cnpaB/i/ieTC5i 
c 3TOM 3aAaneM HecKO/ibKO /lynme. 

Paragon Drive Backup 6.0 

OyHKUMOHa/ibHOCTb Paragon Drive Backup 
HMCKO/ibKO He ycTynaeT True Image m Norton 
Ghost. EAMHCTBOHHblM HOAOCTaTKOM npOAyKTa 
Ha Cf)OHe B03M0)KH0CTeM KOHKypeHTOB MO)KHO 
CHMTaTb pa3Be hto yrpfOMbiM MHTepc|3eMC co 
MHO)KeCTBOM Ma/10n0H51THblX A/151 HOOnblTHOrO 
no/ib30BaTe/i5i onuMM. B ocTa/ibHOM nporpaMMa 
npeAOCTaB/i5ieT cxoAHbie ohamm: mo>kho ycTa- 
HaB/iMBaTb pacnMcaHMe a/i5i peaepBHoro kohm- 
poBaHM5i, co3AaBaTb MHKpeMeHTHbie o6pa3bi, 
aaiAMiAaTb apxMBbi napo/ieM, np/iTaTb mx b 
CKpbiTbie pa3Ae/ibi, noAK/ifonaTb o6pa3bi paa- 
Ae/iOB B KanecTBe BMpTya/ibHbix ahckob. 

B Drive Backup ecTb codcTBeHHbie cpeACT- 
Ba a/ 151 npo)KMra CD/DVD. B/iaroAap5i 3TOMy 
nporpaMMa no3BO/i5ieT 6ea Aono/iHMTe/ibHbix » 
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Acronis Disk Director 

Paragon Partition 

Norton Partition 

Bootit 


Suite 9.0 

Manager 6.0 

Magic 8.0 

NG 1.75 

CaMT nporpaMMbi 

www.acronis.ru/homecom- 

puting/ 

www.paragon.ru 

http:// 

symantec.com 

www.terabyteunlimited.com 

Uena na caMTe pa3pa6oTHMKa 

499 py6. 

600 py6. 

$69,95 

$34,95 

EasoBbie onepauMM Han pas^enaMM (KonMpoBaHMe, 
nepeMemeHMe, M3MeHeHne pa3MepoB) 

• 

• 

• 

• 

oeTjeflHHeHMe pa3flenoB 

- 

• 

• 

- 

DepepacnpeAeneHMe npocTpaHCTBa Me>KAy pa3AenaMM 

• 

- 

- 

- 

BoccTaHOBneHMe yflaneHHbix pa3flenoB 

• 

• 

• 

• 

rioAAep>KMBaeMbie 4)aMnoBbie cMCTeMbi 

FAT16, FAT32, NTFS, Ext2, 
Exta, Linux Swap, Reiser FS 

FAT16, FAT32, NTFS, Ext2, 
Exta, Linux Swap, Reiser FS 

FAT16, FAT32, NTFS, Ext2, 
Exta, Linux Swap 

FAT16, FAT32, NTFS, Ext2, 
Exta, Reiser FS 

KOHBepTMpOBaHMe (})aMnOBblX CMCTeM 

FAT16 ^ FAT32, 
Ext2 Exta 

FAT NTFS, 

Ext2 Exta 

FAT NTFS 

FAT16 ^ FAT32 

kl3MeHeHMe pa3Mepa KnacTepa 

• 

• 

• 

B OTAe/ibHbix c/iynanx 

MeHefl>Kep 3arpy3Kn 

Acronis OS Selector 


Boot Magic 

CaM no ce6e ^iB/ineTCJi 
MeHeA>KepoM sarpysKn 

Pa6oTa c aarpyaoHHoro flncKa 

• 

• 

• 

To/ibKO Tax M paOoTaei 

KnoHMpoBaHMe A^CKa 

- 

• 

- 

- 

HM3KoypoBHeBoe peAaKTMpoBaHMe 

• 

• 

• 

• 

Ojno>KeHHbie onepauMM 

• 

• 

• 

- 

Pa6oTa c AMHaMnnecKHMM flncKaMM 

- 

B npocfjeccMOHa/ibHOM 
aepcMM 

- 

- 



»ycM/iMM coxpaH5iTb Ha oniMHecKMx AHCKax ca- 
MopacnaKOBbiBafomnec5i MHoroioMHbie apxM- 
Bbi, B TOM HMC/ie saiAMiAeHHbie napo/ieM. 

ripM BocciaHOB/ieHHM pasAe/lOB Drive 
Backup npeAOCTaB/i5ieT p5iA Aono/iHme/ibHbix 
OnUMM, KOTOpbie He 51B/151K)TC51 >KM3HeHHO Ba>K- 
HbiMM, HO MoryTy6epeHb ot B03M0>KHbix HenpM- 
5iTH0CTeM: HanpMMep, nepeA BocciaHOB/ieHMeM 
pa3Ae/ia na ahck mo>kho npoBepmb ero no- 
BepxHocTb Ha OTcyicTBMe oium6ok. 

Paragon Drive Backup MO>KeT apxMBnpo- 
Baib M KonMpoBaib >KecTKMe ahckm ue/iM- 
KOM — noc/ieAHee no/ieano npM aaMene bmh- 
Heciepa (KorAa coAep>KMMoe A^CKa Meubiuero 
pa3Mepa KonnpyeTC5i na ahck 6o;ibiuero paa- 
Mepa, pasAe/ibi yBe;iMHMBaK)TC5i nponopuMO- 
Ha/ibHO pociy AOCiynHoro npocipaHciBa) 

;im6o npM MaccoBOM ycianoBKe Windows. 

B Tex c/iyna^ix, KorAa K/iOHMpoBaHne cmc- 
TeMHbix ahckob Mcno/ib3yeTC5i KaK cpeACTBO 




PesepBHoe KomipoBaHMe Ha DVD 
B nporpaiviivie Norton Ghost 


6bicTporo pa3BepTbiBaHM5i Windows m hoko- 
Toporo Ha6opa nporpaMMHoro o6ecneHeHH5i 
Ha HecKO/ibKMx MaiuMHax, B03HMKaeT npo- 
6;ieMa OAMHaKOBbix HAeHTMc|DMKaTopoB 6eso- 
nacHOCTM (SID). Ec/im b cotm pa6oTafOT kom- 
nbfOTepbi c MAeHTMHHbiMM SID, y hmx MoryT 
B03HMKHyTb npo6/ieMbl C B3aHMOAeMCTBMeM. 
HTo6bi M36e>KaTb 3Toro, o6biHHO Mcno/ibsyfOT 
CTOpOHHMe yTM/lMTbl, M3MeH51K)lAMe SID y 
«k;iohob». Ho c Drive Backup b 3tom hct ne- 
o6xoammoctm — B Ha;iMHMM MMeeTC5i co6ct- 
BeHHoe cpeACTBO a^^ tbkom onepauMM. 

ripoc|DeccMOHa;ibHa5i Bepcn5i Paragon 
Drive Backup MO>KeT pa6oTaTb c AHHaMM- 
HecKMMM AHCKaMM, BK/iK)Ha5i annapaTHbie 
RAID-MaccMBbi. KpoMe Toro, ona noAAep>KM- 
BaeT yAa/ieHHoe ynpaB/ieHne (b tom Hnc;ie 
yBeAOM/ieHM5i no e-maiL) m cpeACTBa aBTO- 
MaTHSaUMM (CKpHHTbl). 

R-Drive Image 3.0 

CpeAM ana/ioroB R-Drive Image BbiAe;i5ieT- 
C51 HesaMbic/iOBaTOCTbfo HHTepcfieMca. Flpo- 
rpaMMa npeACTaB/i5ieT co6om na6op ns ne- 

CKO/lbKMX MaCTepOB, Bbino;iH51K)lAMX saAaHM 
C03AaHM5i o6pa30B, HacTpoeK pery;i5ipHoro 
aBTOMaTMHeCKOrO apXMBHpOBaHM51, BOCCTa- 
H0B/ieHM5i o6pasoB (c npeABapMTe/ibHOM npo- 
BepKOM Ha Ha/iMHMe oium6ok), noAK/ifoneHM^i 
o6pasa b xanecTBe BnpTya;ibHoro ahckb, ko- 
nnpoBaHM5i AHCKa ue/iMKOM, co3AaHM5i aarpy- 
aoHHoro AHCKa a^i^ aaAan BoccTaHOB/ieHH5i. 
ripM BOCCTaHOB/ieHMM o6pa3a MO>KHO M3Me- 
HMTb paaMepbi paaAe/ia, Bbi6paTb a^i^ Hero 
Apyryfo cfiaM/iOByK) cMCTOMy m onpeAe/iMTb 

C H I 


MecTono/io>KeHMe, ec/in BoccTaHOB/ieHne npo- 
M3BOAMTC51 Ha CB 060 AH 0 e UpOCTpaHCTBO. 

ripM co3AaHMM o6paaoB R-Drive Image 
npeA/iaraeT CTaHAapTHbm na6op ouu,m: Bbi- 
6op CTeneHM KOMnpeccMM, aaiAMTa napo/ieM, 
MHKpeMeHTHoe apxMBMpoBaHMe, coxpaneHMe 
onncaHM5i, Bbi6op Me>KAy coxpaneHMeM Bcex 
CeKTOpOB nOAP^IA -nM6o TO/lbKO ceKTopoB c 
AaHHbiMM, aBTOMaTMHecKoe Ae/ieHne apxMBa 
Ha 6 /iokm, cooTBeTCTByfoiAMe paaMepaM ZIP-, 
CD- M/iM DVD-6o;iBaHOK. 06pa3bi mo>kho co- 
xpaH5iTb Ha ceTeBbie ahckm, onTMHecKMe naKO- 
nMTe/iM, a TaK>Ke USB-ApauBbi. 

ABTOMaTMHecKoe coxpaneHMe mo>kho cac- 
/laTb e>KeMec5iHHbiM, e>KeHeAe;ibHbiM m/im e>Ke- 
AHeBHbiM, ;im6o npMB^iaaTb k aarpyaxe CMCTeMbi 
M/iM BxoAy no;ib30BaTe;i5i. TaK>Ke mo>kho co- 
3A3Tb CKpMHT, npMB5i3aB apxMBauMfo K ycneiu- 
HOMy M/iM HeycneiuHOMy Bbino/iHeHMfo KaKOM- 
;im6o nporpaMMbi, m HacTpoMTb yBeAOM/ieHMe 
0 coaAaHMM o6paaa no a/ieKTpoHHOM noHTe. 

R-Drive Image noAAep>KMBaeT pa6oTy c ko- 
MaHAHOM CTpoKOM. fl/151 Ka>KAOM onepauMM, Ha- 
CTpoeHHOM c noMOiAbfo o6biHHoro UHTepcfieMca 
no;ib30BaTe;i5i, mo>kho no/iynuTb cooTBeTCTBy- 
fOlAMM Ha6op napaMeTpOB KOMaHAHOM CTpOKM 
A/151 BK/lfOHeHM/l B COCTBB KOMBHAHOrO CfiaM/ia. 

ApXMBMpOBBHMe, K3K M BOCCTaHOB/ieHMe 
AaHHbix, He npepbiBaeT pa6oTbi Windows (aa 
MCK/lfOneHMeM BOCCTanOB/ieHM/l CMCTOMHOrO 

pasAe/ia). B noc/ieAHOM c/iynae R-Drive Image 
nepeK/ifonaeTC/i b cneuMa/ibHbiM pe>KMM c 
nceBAorpac|3MKOM BMecTO GUI, MCK/ifonafoiAMM 
aKTMBHOCTb OC M ApyrMx npM/ 10 )KeHMM. 

■ ■ ■ flMMTpvivi Jlodan 
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SOFTWARE 


pesepBHoe KonnpoBaHMe 


W\ Ha HepHbIM flCHb 


npupoAa yHMT Ae/iaTb sanacbi Ha nepHbm ASHb: Aa>Ke caMbie 
nopoAHCTbie co 6 aKH aapbieaioT koctm b seM/iio, a rpbiayHbi aa /lero 
HaiacKMBaiOT b cbom >KM;imAa MHO>KecTBO nmAM, HTo 6 bi npoKopMHTbca 
3MM0M. Ho AMBHjiMaapHfl CAS/ia/ia /iiOAePi /leHMBbiMM, m mbi 3a6biBaeM 
nopoM Aa>Ke o peaepBHOM KonnpoBaHmi. 



HM5i». Oh npeA/io>KMT Bbino;iH5iTb no pacnMca- 
HMfo apxMBMpoBaHMe, KonnpoBaHMe M/iM saKan- 
Ky Ha FTP. Floc/ie HasHaneHM^i 3aAaHH5i oiKpo- 
eTC51 M6HK) peAaKTHpOBaHM51, B KOTOpOM 6yA6T 
npeA/io>KeHO MSMeHMib Maccy ohamm, b nacTHO- 
CTM, OTpery/iMpoBaib napaMeipbi apxMBauMM 
M/iM yKasaib napo/ib a^i^ cotm. 

BcipoeHHbiM apxMBaiop Zip no3Bo;i5ieT 
co3AaBaib apxMBbi pa3MepoM 6o;iee 4 F6aMT. 
TaK>Ke MO>KHO BOcno;ib30BaTbC5i ;iK)6biM 
BHeiuHMM apxMBaiopoM: 3Toro noTpe6y- 

eTC5i nociaBMTb ra;iOHKy nepeA rpacfiOM «l/lc- 


APBackUp 2.7 | 

CaMT nporpaMMbi 

www.avpsoft.ru 

HsbiK MHTepcl)eMca 

pyCCKMM 

OnepaMMOHHan CMcreivia ► 

Windows 98/ 


ME/NT/2000/XP 

Vc;iOBM$i pacnpocTpaHeHMB 

shareware 

Uena ► 

490 py6. 


CpeAM AOCTOMHbix nporpaMM a/i^ pe3epBHoro 
KonnpoBaHM5i ecTb M 0TeHecTBeHHa5i pa3pa6oT- 
Ka — APBackUP. Floc/ie aanycKa yiM/iHTbi aKTM- 
BM3npyeTC5i «MacTep Ao6aB/ieHH5i HOBoro 3aAa- 



K3 Retrospect 7 | 

CaMT nporpaiviMbi 

www.emcdantz.com 

HsbiK MHTepct)eMca 

aHr/lMMCKHM 

OnepaMMOHHaB CMcreivia 

Windows 98/ 


ME/NT/2000/XP 

yc;iOBMB pacnpocTpaHeHMB ► 

shareware 

UeHa 

$299 


riporpaMMa Retrospect co3AaBa/iacb cneuM- 
a/ibHO A-H51 KopnopaiMBHbix no;ib30BaTe;ieM, 
no3TOMy M Tpe6oBaHM5i Ha 3iane pa3pa6oTKn 
npeAt^iB/i^i/iMCb K Hen cooTBeiCTayfoiAMe. 
FnaBHbie KpHiepHM, KOTopbie no AOCTOMHCTBy 


OUeHM/l Ma/lblM M CpeAHMM 6n3HeC, — 3T0 
rapaHTM51 COXpaHHOCTM AaHHbIX M BblC0Ka51 
CKopocTb pa6oTbi. Retrospect MO>KeT xpa- 
HMTb Ha AHCKe HecKO/ibKO A6C51TKOB pesepB- 
Hbix KonMM, cMCTeMaiMHecKM yAa/15151 ciapbie 
cfiaM/ibi. riporpaMMa o6/iaAaeT orpoMHbiM 
HMC/IOM HaCTpoeK, 6o/lblUMHCTBOM M3 KOTO- 
pbix no/ib30BaTe;ib, Bepo5iTHee Bcero, Aa>Ke 
He BOcno/ib3yK)TC5i. TeM He Menee yiM/iMia 
MMeei AOBO/ibHO AOCiynHbiM MHiepcfieMc: 
B/iaAe/ibuy KOMnbfoiepa Tpe6yeiC5i /iMiub ot- 
BeiMTb Ha HeCKO/lbKO Hec;io>KHbix BonpocoB, 
noc/ie Hero ona b cootbotctbmm c no/iyneH- 



Backup2005 Pro 


CaMT nporpaMMbi 

www.backup2005. 

com 

HsbiK MHTepcI)eMca 

aHr/lMMCKHM 

OnepaMMOHHan CMCTeMa 

Windows 2000/XP 

Vc/iOBMB pacnpocTpaHeHMB 

shareware 

Uena 

$65 


Eme OAHOM nporpaMMOM, 3ac;iy>KMBaK)iAeM 
BHMMaHM5i, 5iB/i5ieTC5i Backup2005 Pro. YiM/iMTa 
no3BO/i5ieT co3AaBaib apxMBbi HeorpaHMHen- 
Horo pa3Mepa, aanMCbiBaib mx na oniMHecKMM 
HocMie/ib, a TaK>Ke aaKaHMBaib na FTP- m;im 


FITTP-cepaep. Ochobhoo Menfo coctomt m 3 ne- 
CKO/ibKMX pa3Ae;iOB. B nepBOM — «Where» — 
npeA/iaraeTC5i yKaaaib nan km, tao 6yAyi pacno- 
;io>KeHbi KonMM ueHHbix cfiaM/iOB, m npM Heo6xo- 
AMMOCTM HaCTpOMTb COeAMHOHMO C CepBOpOM. 

B MeHfo «Flow» yiM/iMia npeA/iaraei onpeAe- 
jiMTb BMA peaepBMpoBaHM5i, o6-beM cMeHHoro 
HaKonMTe/151 m ApyrMe no;ie3Hbie HacipoMKM. 

B pa3Ae/ie «Compression» mo>kho Bbi6paib ypo- 
BOHb C>KaTM51 M MOTOA apXMBBAMM — CiaHAapi- 
HbiM, DefLate64 (/lyniuee OKaiMe, ho m CKopocib 
noMeHbiue) m Bzip, o6;iaAaK)iAMM naM/iyniuMM 
KanecTBOM c>KaTM5i, ho m HaMMeHbiueM cKopo- 



Ec/im b APBackUp 2.7 r;iy 6 MHy apxM- 
ea ocTaBMTb Ha Hy/ie, crapbie Konnn 
He 6yAyT yAa/inTbcn 


no;ib30BaTb bhoiuhmm apxMBaiop» b Menfo 
peAaKTMpOBaHM51 3aAaHM51. 



HbiMM OTBeiaMM BbicTpaMBaoT Becb npouecc 
Aa/ibHOMiuero o6c;iy>KMBaHM5i AaHHbix. 



CTbfo KOMnpeccMM. riporpaMMa nepMOAMHecKM 
cocTaB/i5ieT OTHeibi M npM >Ke;iaHMM Bbicbi/iaei 
MX Ha yKaaaHHbiM aApec 3/ieKipoHHOM nonibi. 
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1' J Genie Backup Manager 6.0 | 

CaMi nporpaiviMbi 

► www.genie-soft.com 

HsbiK MHiepc{)eMca 

► aHr/lMMCKMM 

OnepaMMOHHan CMCieivia 

Windows NI/ 
2000/XP 

yc/iOBM5i pacnpocipaHeHMB 

triaiware 

Ueua 

$49,95 


Genie Backup Manager 6.0 no npaey cnma- 
eTC5i oahmm M3 /lyHiuMx npoAyKTOB A^^i pe- 
aepBHoro KonMpoBaHM5i. Bbi6paB onuMfo 
«Backup», HaHHeM npoueAypy. B nepBOM >Ke 
OKHe npM/io>KeHMe nonpocMi yKasaib nasBa- 
HMe onepauMM m AnpeKTopMfo coxpaH5ieMbix 
cfiaM/iOB. BapnaHTOB mhoto — /lOKa/ibHbm 
M ceieBOM AUCKM, oniMHecKMe HaKonMie/iM, 


cf);ionnM- m ZIP-HOCMie/iM, a TaK>Ke FTP. 
rioc/ie SToro naAO 6yAei onpeAe/iMib, Ka- 
KMe AaHHbie Tpe6yfOT pesepBMpoBaHM^i. 
riopa>KaeT accopiMMeHi — ot MHc|DopMauMM 
nOHTOBbIX K/lMeHTOB AO MeAMacfiaM/iOB. 

B c;ieAyK)iAeM oKHe npeACTOMT yKasaib inn 
KonMpoBaHM5i: no/iHoe, MHKpeMeHia/ibHoe 
M AHc|5c|3epeHAMa;ibHoe (KonMpyfoiC5i lo/ibKO 
HOBbie M MSMeneHHbie cfiaM/ibi, ho npn stom 
MS pesepBHOM KonMM yAa;i5iK)TC5i le, hto ot- 
cyiCTByfOT B opMTMHa/ie). TaK>Ke mo>kho Bbi- 
6paib ypoBeHb oKaiM^i m npM >Ke;iaHMM sa- 
lAMTMTb apxMB napo/ieM. 

fl/151 npOCMOipa M BOCCTaHOB/ieHM51 ASH- 
Hbix M3 apxMBa npeAHasHaneHa c|DyHKUM5i 
«Restore», a o pesy/ibiaiax Bbino/iHeHHbix sa- 




^ SmartBackup 2.2 


CaMi nporpaiviMbi 

www.j a m -softwa re. 

com 

HsbiK MHiepct)eMca 

aHr/lMMCKHM 

OnepaMMOHHaa CMCieivia 

Windows 98/ 
NI/2000/XP 

Yc/iobmb pacnpocipaHeHMB 

shareware 

Uena 

$14,95 


CosAaie/iM SmartBackup 2.2 peiuM/iM He sarpo- 
MO>KAaTb nporpaMMy nepeAOM BsaMMOAono/i- 
H5iK)iAMX MeHfo. B pesy/ibiaie mx iBopeHMe no- 
/lyHM/iocb npocTbiM M AOCiynHbiM. SnaKOMCiBO 
c yiM/iMTOM c/ieAyei HaHMHaib c caMoro r/iaa- 
Horo — onepauMM peaepBMpoBaHM^i. sio- 
ro noTpe6yeiC5i Bbi6paib onuMfo «Create». 
ripM;io>KeHMe nonpocMi yKasaib Mecio, rAe 6y- 


Ayi pacno;iaraibC5i kohmm, nasBaHMe m onMca- 
HMe AOMCIBM51, a iaK>Ke ero iMn. Floc/ieAHMx b 
SmartBackup 2.2 necKO/ibKO — sio npocioe 
pesepBMpoBaHMe, sepKa/ibHoe (m;im Anc|5c|5e- 
peHAMa/ibHoe) KonupoBaHMe (coxpaH5iK)iC5i 
HOBbie M o6hob;i5Uoic5i ciapbie cfiaM/ibi, ho npM 
siOM yAa/i5UOiC5i le, hio oicyiciByioi b opurM- 
Ha/ie), a iaK>Ke abomhoo Ay6/iMpoBaHMe, KorAa 
co3AaioiC5i ABe nanKM. KpoMe loro, npMcyici- 

ByiOI B03M0>KH0CIM apXMBaUMM ABHHblX M MX 

saKaHKM Ha FTP-cepaep. B c/ieAyioneM oKHe 
npeACiOMi yKasaib nanKM m cfiaM/ibi, Koiopbie 
ipe6yioi pesepBHoro KonMpoaaHM^i. FIommmo 
cfiaM/iOBOM cMcieMbi nporpaMMa pa6oiaei c cm- 
cieMHbiMM HacipoMKaMM M AaHHbiMM peecipa. 

OyHKUM5i «DupLicate» Aociynna b ochob- 
HOM MeHfO M Aaei BOSMO>KHOCIb Ay6/lMpO- 



Q AceBackup 2.1.4 


CaMi nporpaiviMbi 

www.acebackup. 

com 

HsbiK MHiepc{)eMca 

aHr/lMMCKMM 

OnepaMMOHHan CMCieMa 

Windows 98/NI/ 
2000/XP 

Yc/iobmb pacnpocipaHeHMB 

shareware 

UeHa 

$29,95 


B AceBackup 2.1.4 Bce npoAyMaHO ao Me;io- 
HeM. OHa no3BO/i5iei xpaHMib AaHHbie Ha >Keci- 
KOM AMCKe, FTP-cepeepe m/im CMennoM HOCMie- 
;ie. FlporpaMMa MMeeiABa ochobhbix iMna 
npoueAyp — 310 apxMBauM5i m pesepenoe ko- 


HMpoBaHMe. Ec/im ipe6yeiC5i saiAMiMib MHcfiop- 
MauMfo 01 HecaHKUMOHMpoBaHHoro Aociyna, 
ee M0>KH0 saKOAMpoBaib. FlporpaMMa nepMOAM- 
HecKM npocMaipMBaei«noAUiec|DHbie» cfiaM/ibi m 
nanKM m, ec/iM o6Hapy>KMBaei MSMeHeHM5i, aaio- 
MaiMHecKM sanycKaei HasHaneHHoe saAaHMe. 

l/lHiepc|3eMc AceBackup cociomi ms AByx na- 
He/ieM — «LocaLSystem» m «Project». Flepea^i 
npeACiaB;i5iei co6om npoeoAHMK, eiopa^i — 
n/iaHMpoBiAMK saABHMM. ripM Bbi6ope «FUe ^ 
New» npM/io>KeHMe sanycKaei «Maciep HOBbix 
npoeKiOB». rioc/ie loro kbk Bbi Bbi6epMie apxM- 
eauMfo M/iM Ay6/iMpoBaHMe, yiM/iMia npeA/io>KMi 
yKasaib cieneHb c>KaiM5i, a;iropMiM iuMc|DpoBa- 


063op nodaomoeuji Andpeu Ac(pypa 



A3HMM «Ao;io>KMi» MCHfo «CataLog». B Genie 
Backup iaK>Ke MMeeiC5i n/iaHMpoeiAMK saAa- 
HMM «ScheduLe Wizard». Ec/im y Bac boshmk- 
;io >Ke;iaHMe noMeH/iib pacno/io>KeHMe Haci- 
poeK B Ana/ioroBbix mchk), sio sanpocio 
MO)KHO OCymeCIBMIb C nOMOlAbfO MHCipyMOH- 
la «Switch Layout» b nane/iM «TooLs». 



eaib KOHcfiMrypauMM HasHaneHHoro saAaHM/i 
ripM SIOM c cfiaM/iaMM HMHero He npoMcxo- 
AMi: KonMpyioic/i lo/ibKO Bbi6paHHbie panee 
HacipoMKM. l/Icno/ibsy/i onuMio «Restore», 
MO)KHO BOCCiaHOBMIb yiep/IHHbie ABHHbie. 
ripM/io/KeHMe no3Bo;i5iei Bbi6paib Mecio, 

TAe Bnoc/ieACiBMM no/iB/iic/i cfiaM/ibi. 



HM51 M napo/ib. 3aieM neodxoAMMO onpeAe/iMib 
nanKy apxMsa, a iaK>Ke BpeM/i npoBeAOHM/i 
npoueAypbi M ee nepMOAMHHOcib. 
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SOFTWARE 


BocciaHOB/ieHMe flaHHbix 


rTWfryTP 


flOAHSITb 

M3 MOrM/lbl 




riporpaMMbi f\ns\ pa 6 oTbi c yflajieHHbiMM ii norepjiHHbiMii c|)aiijiaMi 4 

l/lsAaBHa CHMTajiocb, hto a/ia BOCKpeiueHMfl MepiBbix Hy>KHo 3 a 6 opncToe ko;iaobctbo, 
no cpaBHeHMio c KoropbiM nopna \/\m npuBopoi — AeiCKaa sa 6 aBa pj]}\ Hana/ibHbix 
KJiaccoB ujKO/ibi XorBapTC. B KOMnbioTepHOM Mupe Bce npoiue: npn nanmm cooTBercT 


BytoiAMX MHCTpyweMTOB c BOCCTaHOB/ieHnew c|DaM;iOB cnpaBmca ;iio 6 om no/ibsoBare/ib. 






fla>Ke noc/ie loro k3k cfiaM/ibi CTnpaK)TC5i ms 
K opSMHbl Windows, MHCf)OpMaUM51 0 HMX He 
Mcnesaei ms cfiaM/ioBOM cMcieMbi. Mecio noA 
c;iy>Ke6Hbie sanMCM o cfiaM/iax BbiAe;i5ieTC5i 
nopuM5iMM, a STO SHaHMT, HTO noHTM BcerAa 
ecTb HeKOTopoe KO/iMneciBO sanMceM, koto- 
pbie BbiAe/ieHbi, ho eme ne sano/inenbi. Ec/im 
>K e panee b hmx coAep>Ka;iMCb CB6AeHM5i o 
cfiaM/iax, KOTopbie lenepb yAa/ienbi, to mmm 
MO>KHO BOcno;ibsoBaTbC5i A-n^i BOCCTanoB/ie- 
HM51. KOHeHHO, rapaHTMM HMKaKMXTyT HOT, 

HO yue/ieBiua5i b c/iy>Ke6Hbix CTpyxTypax Ka- 
Ta/iora MHc|3opMauM5i o6 yAa/iennoM AOKyMen- 
Te coAep>KMT ero nasBaHMe, tmh, A^Ty cosAa- 

HM5l/MOAMC|3MKaUMM, paSMep, 3 TaK>Ke CCbl/lKy 
Ha ero nana/io. B c/iynae ec/iM o6/iacTb, b ko- 
Topyfo BeA6T STOTyKasaTe/ib, MapKMpoBana 
K3K Hes3H5iTa5i, ecTb HaAe>KAa, hto c|3aM;i mo>k- 
HO BOCCTaHOBMTb, HOCKO/lbKy npM yAa/lOHMM 
B o6biHHOM nop5iAKe K/iacTepbi ne saTMpafOTC5i, 


a npocTO noMenafOTC^i K3K nycTbie. Ec/im >Ke 
cfiaM/iOBa/i CMCTOMa y>Ke OTAa/ia STy o6/iacTb 
noA HOBbiM cfiaM/i, MO)KHO nonpoiAaTbC5i c 
«yconiuMM» — BOCCTaHOB/ieHMe MCK/ifoneHO. 


OaM/l MO)KHO nO/lHOCTbfO BOCCTaHOBMTb, ec/iMi 
c MOMeHTa ero yAa/ieHM/i npoiu/io He c/imujkom 
MH oro BpeMeHM, ;im6o b AannoM KaTa/iore ne 
6bi/io MHTeHCMBHoro nono/iHeHM/i, m cjiaM/iOBa/i 
CMCTeNia He ycne/ia sano/iHMTb NiecTO ms-hoa 
yAa/ieHHoro cfiaM/ia MHc|DopMauMeM o hobom; 

c MOMeHTa ero yAa/ieHM/i na ahck ne sanM- 
cbiBa/iMCb 6o/ibiuMe o6-beMbi MHcfiopMauMM, 
noA KOTopbie cfiaM/iOBa/i CMCTOMa Mor/ia OTAaTb 
CBo6oAHbie K/iacTepbi, Bce eme xpan/uAMe co- 
Aep>KMMoe yAa/ieHHoro c|DaM;ia; 

CTeneHb c|DparMeHTauMM ahck3 hmsk3, ;im6o 
pasMepbi yAa/ieHHoro c|DaM;ia Heae/iMKM, t 3K 
HTO OH pasMema/ic/i b kopotkom uenonxe K/ia- 
CTepoB, a eme /lynme — b oahom K/iacTepe. 


Ec/im xot/i 6bi oaho ms stmx yc/iOBMM He 
6yA6T Bbino/iHeHO, to no/iHoe BOCCTanoB/ie- 
HMe HeBOSMO)KHO, 0AH3K0 MH0rA3 BOSBpa- 
meHMe A3>Ke hsctm noTep/iHHOM MHcfiopMa- 
AMM — STO y>Ke xopomo. 

HeKOTopbie oco6eHHocTM cj/aM/ioBbix cmc- | 
TOM cnoco6cTByfOT noBbimeHMfo Bepo/iTHOc- 
TM «BOCKpeiueHM5i». HanpMMop, NTFS 6epeT 
MecTO noA HOBbie cfiaM/ibi ms CBo6oAHoro 
npocTpaHCTBa, KOTopoe panee ne BbiAe/i/i- 
/locb, Aa>Ke ec/iM b sanace ecTb ocbo6o>k- 
AOHHbie K/iacTepbi ms-hoa yAa/ieHHbix c|3aM- 
/lOB. riOSTOMy TeM, KTO XOHeT MMeTb Ha 
BC51KMM c/iynaM HaAe/KHyfo bosmo/khoctb 
BOCCT aHOB/ieHM/l yAa/ieHHOM MHCflOpMaAMM, 
M0)KH0 nocoBeTOBaTb BbiAe/iMTb noA Ba>KHbie| 
AaHHbie oco6biM pasAe/i c NTFS, pery/i/ipno 
ero Aec|DparMeHTMpoBaTb m He AonycKaTb sa- 
no/iHeHM5i «noA saB5isKy». flpM stom Hy>KHO 
MMeTb B BMAy, hto Aec|DparMeHTaAM5i caMa 
no ce6e rapaHTMpoBaHHo MCK/ifonaeT bos- 
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MO>KHOCTb BOCCTaHOB/ieHM51 cjDaM/lOB, yAB- 
/leHHbix AO ee npoBeAeHH5i. 

.V « 


Q =L. 

3aAana BoccTaHOB/ieHH5i ciaHOBHra sHaHM- 
le/ibHO c/io>KHee, ec/iM ctDan/i «noKHHy;i 3 tot 
M np» B pesy/ibiaie noBpe>KAeHM5i m/im yHMH- 
^ TO>KeHM51 cfiaM/lOBOM CMCieMbl, BbISBaHHOrO 
I nepecjDopMaTMpoBaHMeM pasAe/ia, npoMCKaMM 
I BMpycoB M/IM annapaiHbiMM c6o/imm. 

B 3TOM c/iynae yKasaie/ieM Ha Hana/io no- 
c/ieAGBaie/ibHocTM AaHHbix B35iTb y>Ke Heoi- 
KyAa. rio3TOMyy nporpaMM BOCCiaHOB/ieHM/i 
ocTaeic/i OAMH nyib — noc/ieAOBaie/ibHO 
I aHa;iM3MpoBaTb AHCKOBbie K/iaciepbi b noMc- 
Kax 3HaKOMbix CMTHaiyp M aaro/iOBKOB. Y mho- 
TMx TMnoB cfiaM/iOB (HanpMMcp, C03AaBaeMbix 
nporpaMMaMM Microsoft Office) ecib maghtm- 
cf)MKaTopbi M/iM ApyrMe xapaKiepHbie noc/ieAO- 
Baie/lbHOCTM, KOTOpbie n03B0/151K)T BblAe;i51Tb 


MX B TOM xaoce, KOTopbiM Bouap/ieic/i Ha ahc- 
Ke noc/ie yHMHTO)KeHM5i FAT m/im MFT (r/iaBHa/i 
c|3aM/iOBa5i Ta6/iMua b NTFS). 

ripo6/ieM M npen/iTCTBMM npM 3 tom bo3hm- 
Kaei M^ca — 6o/ibiue, hcm npM BocciaHOB- 
/leHMM cfiaM/iOB noc/ie o6biHHoro yAa/ieHM/i. 
BeAb eji^M cMcieMHbie AaHHbie yHMHTO>KeHbi, 
TO h6b(>3mo>kho cpa3y y3HaTb, b kbkom cfiaM- 
/lOBOM cM'CTeMe 3anMcaHa MHcfiopMauM/i. Bbi- 
BOA MOs)KHO CAe/iaTb TO/ibKO npoaHa/iM3Mpo- 
BaB 3HaHMTe/lbHOe KO/IMHCCTBO AaHHbIX, M TO 
c onpeAe/ieHHOM AO/ieM comhchm/i. 06biHHo 
MHC|DOpMaUM51 0 TMOe Cj/aM/lOBOM CMCTCMbl Ha 
«norM6iueM» pa3Ae/ie M3BecTHa no/ib30BaTe- 
/ifo, M OH MO)KeT BpyHHyfo coo6iAMTb ee npo- 
rpaMMe BoccTanoB/ieHM/i, o6/ierHMB ee 3aAa- 
Hy, HO Taxa/i B03M0>KH0CTb ecTb He BcerAa. 

Format c: — ho kohou 

Cbok) OTpMuaTe/ibHyfo po/ib MrpaeT m cfipar- 
MeHTauM5i, OAHaKO B AaHHOM c/iynae Bce ycy- 




nporPAMMbi 
rr- 

Recover My Files 3.70 

CaMT ww^e^ ve r m^i'l > co m : j 

RsbiK MHTepcI)eMca aHr/iMMCKMPi 

OC Windows 98/ME/NT/2000/XP 

yc/iOBM5i pacnpocTpaHeHMB shareware 

Uena $69,95 

'3?' Handy Recovery 2.0 

ry i 1 11 - 

CaMT www.handyrecovery.com 

RSblK MHTepcl)eMCa aHr/lMMCKHM ^jj.U 

OC Windows 95/98/NT/M E/2000/XP 

yc/iOBMB pacnpocTpaHeHMB triaiware 

Uena $30 

R-Studio2.0 

CaMT www.r-studio.com 

RsbiK MHTepcl)eMca aHr/iMPicKMM 

OC Windows 95/98/NT/ME/2000/XP/2003 
Vc/iOBMB pacnpocTpaHeHMB shareware 

UeHa $79,99 


R-Undelete 2.0 


CaMT www.r-undeiete.com 

RsbiK MHTepcl)eMca aHr/iMMCKMPi 

OC Windows 95/98/M E/NT/2000/XP/2003 
Vc/ioBMB pacnpocTpaHeHMB shareware 

UeHa I $54,99 


Acronis Privacy Expert Suite 8.0 

■ ' http://acronis.ru 

< MHTep(j)eMca pyccKMM 


D 


Windows 98/NT/ME/2000/XP/2003 




yc/iOBMB pacnpocTpaHeHMB 
UeHa 


! shareware 


499 py6. 


Paragon Disk Wiper 5.5 


^ -f; 


CaMT www.paragon.ru 

RsbiK MHTep(|)eMca^^^^H aHr/iMMCKkiM 

OC DOS; Windows 95/98/M E/NT/2000/XP 
yc;iOBMB pacnpocTpaHeHMB shareware 

UeHa 300 py6. 


Roxio Easy Media Creator 7.5 


CaMT 


http://roxio.com 

aHr/lMMCKMM 


RsbiK MHTepc|)eMca — 

OC ' Windows 9J 

Vc/iOBMB pacnpocTpaHeHMH 
UeHa 


f^' Windows 95/98/2000/M E/XP 
DnpocTpaHeHMH Q commerciai 


$ 69,95 


[iMSl 
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SOFTWARE 


BocciaHOB/ieHMe flaHHbix 



» ry6;i5ieTC5i eme m t6m, hto HeB03M0>KH0 ra- 
paHTMpoBaHHo onpeAe/iMTb, k KaKOMy MMeH- 
Ho cf)aM;iy othocmtc5i tot m;im mhom K/iacTep. 

B pesy/ibTaTe Bno/iHe Bepo5iTeH mcxoa, KorAa 
cnaceHHbiM BpoAe 6bi c|3aM;i OKa>KeTC5i sano/i- 
H6H a6paKaAa6poM. 3aAana eme 6o;ibiue yc- 
;io>KH5ieTC5i, ec/iM, K npMMepy, pasAe/i noA FAT 
noc/ie yAa;ieHM5i cfiaM/iOB nepecf)opMaTMpyeTC5i 
noA NTFS, m nporpaMMe npnxoAMTC5i OTAe;i5iTb 
o6Hapy>KeHHbie en ocTaHKM c|DaM;iOB, CTepTbix 
eme npM FAT, ot ocTaHKOB Tex cfiaM/iOB, hto 
6bmn CTepTbi y>Ke b NTFS. 

Pa3yMeeTC5i, c|DparMeHTauM5i Hy>KHbix cfiaM- 
JlOB MO>KeT OKa3aTbC51 He3HaHMTe;ibHOM, HaCTb 
CMCTeMHbIX AaHHbIX MO>KeT COXpaHMTbC51, HO B 

;ik) 6 om c/iynae BoccTaHOB/ieHne nHc| 3 opMaAMM 
5iB/i5ieTC5i HeTpMBMa/ibHOM onepauMeM, KOTopa^i 
a 6 co/iK)THo HMHero He MO>KeT rapaHTnpoBaTb. 

TeM He Menee lUMpoKO pacnpocTpanenHoe 
B OKO/lOKOMnbfOTepHOM cflO/lbK/lOpe npeACTBB- 


PhA npOAyKTOB no BOCCTaHOB/ieHkllO A9H- 
Hbix (Hanpmviep, Recover My Files) npeA- 
-naraKDT B 03 ivio>KHOCTb pa 6 oTbi He TO-nbKO 
C HDD, HO M CO CMeHHblMM HOCMTe-nHMM, 
TaKMiviM K 3 K (})-neLu-naMHTb (})OTOKaMep. 
06 cy>KAaTb Tyr oco 6 o Henero, nocKO-nbKy 
Ha-HMHMe nOA 06 HOM onuMM He 06 X 0 AMM 0 
Aa-neKO ne bcom. 

fopasAO MHTepecHee Ae-no o6ctomt c boc- 
CTaHOB-neHMeM Aannbix na sanMCbiBaeMbix 
onTMHecKMX HOCMTe-nnx — CD-RW m;im 
CD-R. /^e/io B tom, hto, ec/in sanMCb na 

OnTMHeCKMM AHCK npOMSBOAMTCH HO B OAMH 

npHOM (ceccMio), to Ka>KAaH OTAe/ibHO bsh- 
T3H ceccMH npeACTaB/ineT co6om (})aKTMHe- 
CKM OTAe/ibHbiM TOM. flpM o6biHHOM pa6oTe 
C CD CMCTOMa BMAMTTO/lbKO HOC/ieAHlOK) 
ceccMio. HTo6bi npM otom 6bmki AOCTynnbi 
sanMcaHHbie panee (^amh\, nporpaMMbi 



jieHMe, HTO format c: — 3 to kohou BceMy, 
CM/ibHo npeyBe/iMHOHo. flaHHbie noc/ie 6bicT- 
poro cf)opMaTMpoBaHM5i pa3Ae;ia na >KecTKOM 
AMCKe Bno/iHe MoryT 6biTb BOCCTanoB/ienbi 
C TOM M/IM MHOM CTeneHbfO nO/lHOTbl. 

Recover My Files 3.70 

BoCCTOHOBlieHMe 
YACi'neHHbix <|>aMiiOB 

OaHMM M3 JlMAepOB B o6/iaCTM BOCCTaHOB/ie- 
HM51 MHc|3opMauMM (b nepByfo onepeAb 6/iaro- 
Aap51 KOM6MHaUMM 6oraTblX B03M0>KH0CTeM 
M npocTOTbi Mcno/ib30BaHM5i) 5iB/i5ieTC5i npo- 
rpaMMa Recover My Files. Ona ocymecTB/i^ieT 
noMCK yAa/ieHHOM MHcfiopMauMM b neTbipex 
pe>KMMax: «Fast File Search», «CompLete File 
Search», «Fast Format Recover» m «CompLete 
Format Recover». B «Fast File Search» npo- 
rpaMMa OTbicKMBaeT cfiaM/ibi, yAa/ieHHbie 
o6blHHblM Cn 0 C 060 M. ripM 3T0M BOCCTaHaB- 


npo>KMra Ao6aB/iHiOT b TeKyiAyio ceccMio 
ccbi/iKM Ha c|)aM;ibi ms npeAbiAyiAMx. Ho 
Moryr SToro m He CAe/iaTb, m totab CTapbie 
c|)aM;ibi OKa>KyTCH yAa/ieHHbiMM, xoth na 
caMOM p,ene HMKyAa ohm c SToro CD He p,e- 
/iMCb. MsB/ieHb MX OTTyAa mo>kho, HanpM- 
Mep, c noMOLAbK) nporpaMMbi Roxio Easy 
Media Creator, KOTopan nosBO/ineT coxpa- 
HMTb Bbi6paHHyK) ceccMio b bma6 ISO- 
o6pasa Ha aucko, a saTeM «cmohtmpo- 
BaTb» ee b bma 6 BMpTya/ibHoro ApaMBa. 
/^aHHbie c CD-RW mo>kho BOCCTanoBMTb 
M b tom c/iynae, ec/iM ahck 6bm ohmiaoh 
« 6blCTpblM» MeTOAOM. STOTO Hy>KH0 
Bcero /iMLUb sanMcaTb na auck Hoeyio o6- 
/lacTb TOC (Table of Contents), CTepTyio 
npM yAa/ieHMM. Tan hto ne ctomt OTAasaTb 
b Hy>KMe pyKM 6o;iBaHKM, na KOTopbix pa- 
Hee xpaHM/iacb Ba>KHaH MHct>opMai4MH. 



;iMBaeTC5i HaaaaHMe, tmh cfiaM/ia, ero cmctom- 
Hbie xapaKTepMCTMKM m oueHMBaeTC5i b u,e- 
JIOM B03M0>KH0CTb «0>KMB;ieHM51» AaHHbIX. 

fl/151 TaKOM oueHKM cyiAecTByoT n^iTb rpaAa- 
Amm: Overwritten (no/iHOCTbfo nepeaanMcan), 
Poor (n/ioxo — mo>kho BOCCTanoBMTb /iMiub 
OT 1 AO 50%), Medium (cpeAHe — 51-90%), 
Good (xopomo — 90-99%) m Very Good (mo- 
>KeT 6biTb no/iHocTbfo BoccTaHOB/ien). 

Peay/ibTaTbi noMCKa OTo6pa>KaK)TC5i b Asyx 
pe>KMMax: c AO/ieHMeM no tmobm cfiaM/iOB m no 
KaTa/ioraM. Hx mo>kho 3KcnopTMpoBaTb b c|3op- 
MaTe CSV (comma separated values). yAo6- 
CTBa nOMCKa KOHKpeTHbIX cfiaM/lOB MMeeTC51 
Cf)M;ibTp, KOTOpbIM COpTMpyeT cfiaM/lbl no TaKMM 
KpMTepM 51 M KaK HaSBaHMe (mO>KHO MCn0/lb30- 
BaTb CMMBO/lbl «*» M «?»), AaTa C03AaHM51 M/IM 

M3MeHeHM5i, pa3Mop M Aa>Ke KjifOHeBbie noc/ie- 

AOBaTe/lbHOCTM CMMBO/lOB (mO>KHO MCn0/lb30- 
BaTb npocTOMiuMe pery;i5ipHbie Bbipa>KeHM5i m 
jiorMHecKMe onepaTopbi AND m OR). 

Bbi6paHHbie c|3aM;ibi coxpaH5UOTC5i na 
;ik)6om HocMTe/ib — mo>kho Aa>Ke cpaay 
Ha CD M/iM DVD: y Recover My Files ecTb 
co6cTBeHHbie cpeACTBa npo>KMra. 

Ba>KHblM MOMeHT, KOTOpbIM Hy>KHO yHMTbl- 
BaTb npM pa6oTe c;ik)6om nporpaMMOM no- 
Ao6noro poAa, — HMKorAa He/ib35i coxpan^iTb 
BoccTaHOB/ieHHbie cfiaM/ibi b tot >Ke caMbiM 
pa3Ae;i, OTKyAa ohm 6bi/iM yAa/ieHbi. HrHopM- 
poBaHMe 3Toro npaBM/ia, CKopee Bcero, npM- 
BOAOT K TOMy, HTO HaCTb yAa/lOHHOM MHCflOp- 
MaAMM 6yA6T OKOHHaTe/lbHO yHMHTO>KeHa BO 
BpeM51 caMOM npOACAypbl BOCCTaHOB/ieHM51. 

BoccTaHoeneHiie 
noTepsiHHbix <t>aMnoB 

B pe>KMMe «Complete File Search» nporpaM- 
Ma aHa;iM3MpyeT Bce npocTpaHCTBO A^CKa 
M/iM Bbi6paHHoro pa3Ae;ia, nbiTa^icb pacnoa- 
HaTb no MSBecTHbiM eM iua6;ioHaM aaro/iOBKM 
cfiaM/iOB M onpeAe/iMTb mx pasMep. Ko/imhoct- 
BO noAAop>KMBaeMbix cfiaM/iOBbix tmoob mc- 
HMC/15ieTC51 AOC51TKaMM, OAHBKO B OAHOM Ce- » 
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» aHce noMCKa peKOMeHAyeic^i MCKaib He 6o- 
jiee A6C51TM TMnoB OAHoepeMeHHO. KpoMe to- 
ro. He c/ieAyei MCKaib My/ibiMMeAMa BMecie 
c ApyrMMM TMnaMM — saipaTbi BpeneHM na 
noMCK 6yAyi c/imiukom Be/iMKM. 

riOCKO/lbKy MHC|DOpMaUM51 0 HaCT05UAMX MMe- 
Hax noiep5iHHbix cfiaM/iOB oicyTCTByei, mm npM- 
CBaMBafOTC51 HaSBaHM51, MCXOA51 M3 MX TMna M 
nop5iAKOBoro HOMepa b cnMCKe o6Hapy>KeHHbix. 

Pe>KMM CKaHMpoBaHM5i «Fast Format 
Recover)) npeAHasHaneH a^^ Tex CMiyauMM, 
KorAa cMcieMHbie AaHHbie pasAe/ia nacTMHHo 
noBpe>KAeHbi — laK, hto pasAe/i He pacnos- 
HaeTC5i cMcieMOM, OAHaKO ero or/iaa/ieHMe 
MO)KHO BOCCiaHOBMTb. Ec/iM «Fast Format 
Recover)) ne noMoraei, to ctomt npMMeHMib 
«CompLete Format Recover)), KoiopbiM pa6o- 
laei no cxeMe, ana/iorMHHOM onMcannoMy Bbi- 
me a/iropMTMy «CompLete File Search)) — to 
ecTb ana/iMSMpyeT Ka>KAbiM K/iacTep na npocT- 
paHCTBe yAa/ieHHoro m;im nepecfiopMaTMpo- 
BaHHoro pasAe/ia m/im c|3M3MHecKoro A^CKa. 

Handy Recovery 2.0 
M R-Studio 2.0 

FlporpaMMa Flandy Recovery MMeeTAsa oc- 
HOBHbix pe>KMMa: «AnaLyze)) OTbicKMBaeTyAa- 
jieHHbie cfiaM/ibi, a «Recover Partition)) nbiTa- 
eToi HaMTM Ha ahcko c/ieAbi yHMHTO>KeHHoro 
pa3Ae/ia, rp,e 6bi/ia KorAa-TO ycTanoB/iena 
CMCTOMa FAT m;im NTFS. K co>Ka;ieHMK), Flandy 
Recovery ne no3Bo;i5ieT OTbicKMBaTb m cfiM/ibT- 



poBaTb HaMAOHHbie cfiaM/ibi no TMny, paaMepy 
M ApyrMM napaMOTpaM. 3aT0 SAecb ecTb TaKa^i 
no/iesHa)! ouu,m KaK cosAanne o6paaa — 
MO)KHO eAMHOBpeMeHHO CKOnMpOBaTb Bce co- 
Aep>KMMoe AHCKa m Aa/ibiue pa6oTaTb c KonM- 
eM, He onaca)icb, hto Ae)iTe;ibH0CTb cfiaM/iOBOM 
CMCTOMbl OKOHHaTe/lbHO yHMHTO)KMT AaHHbie. 

Bo3MO)KHocTb co3AaHM5i o6pasa npeA/ia- 
raeT m nporpaMMa R-Studio. K TOMy >Ke, b ot- 
/iMHMe OT Flandy Recovery, R-Studio mmoot 
MO iAHyio CMCTOMy noMCKa AaHHbix na ochobo 
BH yTpeHHOM CTpyKTypbl cfiaM/lOB. 3 tO 3HaHMT, 
HTO R-Studio MO)KeT BOCCTanOBMTb HaCTb MH- 
cfiopMauMM Aa>Ke c BMHHecTepa, KOTopbiM 
«nocbina;iC5i)). Fly a nocKO/ibxy b npouecce 
B0CCTaH0B/ieHM51 TBKOM BMHHeCTOp 6yA6T 
«cbinaTbai)) m Aa/ibiue, to ue;iecoo6pa3Ho 
OAMH paa CH51Tb KOnMfO, HT06bl nOTOM BOCCTa- 
HaB/iMBaTb cfiaM/ibi y>Ke c HopMa/ibHoro pa6o- 
Hero AHCKa. Fl/ioxo to/ibko hto npM coxpane- 



HMM o6paaa oh a6co;noTHo ne OKMMaeToi, 
no3TOMy ero xpaneHM^i Hy>KeH >KecTKMM 
AMCK ana/iorMHHoro m;im 6o;ibiuero paaMepa. 

Eme OAHa no/io)KMTe;ibHa5i oco6eHHocTb 
R-Studio — 3T0 B03M0)KH0CTb pa6oTbi c RAID 
M MHoroAMCKOBbiMM TOMaMM. FlpMHeM Aa>Ke 
TorAa, KorAa oamh m 3 a/ieMeHTOB RAID yTpa- 
HeH, R-Studio no3Bo;i5ieT coaAaTb BMpTya;ib- 
HbiM ana/ior MaccMBa, c KOToporo 6yA6T npo- 
M3B0AMTbO1 BOCCTaHOB/ieHMe. KpOMO Toro, 
R-Studio noAAep>KMBaeT BoccTanoB/ieHMe 
no ceTM, pa6oTy c cfiaM/iOBOM cmctomom Ext2 
(npaBAa, c nee mo>kho to/ibko BoccTanaB/iM- 
BaTb cfiaM/lbl — C0XpaH5U0TO1 OHM TO/lbKO B FAT 
M NTFS) M no3Bo;i5ieT coaAaBaTb aarpyaoHHbiM 
AMCK A^^ pa6oTbl B KpMTMHeCKMX CMTyaUM51X. 

fl/151 Tex, KOMy Hy>KHO BOCCTaHaB/lMBaTb 
/iMiub yAa/ieHHbie, ho ne noTep^iHHbie cfiaM/ibi, 
cymecTByeT o6;ierHeHHa5i BepcM5i yTM/iMTbi — 

R-UndeLete. m m m Ammtpmm Jlodan 


MeroAbi YAaneHMsi iiH(|>opMaAMii 


YHMHTOxeHHe BO 6;iaro 


CyLAecTsyeT MH0>KecTB0 CMTyauMM, KorAa 
B/iaAe-neu MHc|)opMai4MM saMHTepecoBaH 
B TOM, HT06bl AaHHbie 6bmM yHMHT0>KeHbl 
OKOHHaTe^nbHO m 6ecnoBopoTHO. OAHaKO, 
KaK 6bmo Har/iHAHO noKasaHO, yAa^neHMe 

C|)aM-n0B M/IM c|)opMaTMpoBaHMe AHCKa HM- 

nero He rapaHTMpyeT. FIommmo Mcno-nbso- 
BaHMH o6LAeAOCTynHbix nporpaMM, onMcan- 
Hbix BbiLue, /iMua, saMHTepecoBaHHbie b no- 
-nyneHMM yAa-nennoM KOH^MAenuMa-nbHOM 
MH(t)opMai4MM, BHO-nne Moryr Bocno-nbso- 
BaTbCH yc-nyraMM KOMnaHMM no BOCCTanoB- 
/leHMK) M/IM Aa>Ke CBOMMM CM/iaMM COSAaTb 
npM/io>KeHMe, na hmskom ypoBHe CKaHMpy- 
lOLAee ahck m OTbicKMBaiOLAee MHTepecyio- 
LAMe MX HOC-neAOBaTe-nbHOCTM AaHHbix. Cno- 

C060B, nOBBO/lHIOLAMX He AOnyCTMTb 3T0r0, 
Asa — LUMc|)poBaHMe AaHHbix m mx no/iHoe 
yHMHT0>KeHMe. riepBbiM BapMaHT ;ie>KMT sa 


paMKaMM AaHHOM CTaTbM, SHaHMT, OCTaHO- 
BMMCH noAPoCnee na BTopoM bo3mo>khoc- 
TM. HeAOCTaTKa b «CTMpaTe/iHx» neT: cbom 
pemeHMH npeA-naraiOT MHorne BeAyiAMe 
paspaCoTHMKM CMCTeMHoro no, HanpMMep 
y Acronis b 3tom HMiue pa6oTaeT Privacy 
Expert, a y Paragon — Disk Wiper. 
CTMpaHMe MHCl)0pMai4MM c BMHHecTepa — 
Aa/ieKO He Tanan npocTan saAana, KaK mo- 
>KeT noKasaTbCH. /I/in 3Toro ne AOCTaTOHHO 
npocTO OAMH pas sanMcaTb b ceKTopbi AaH- 
Hbix Hy/IM M/IM eAMHMUbl. /^e/lO B TOM, HTO 
M3-Sa HeTOHHOCTM nOSMUMOHMpOBaHMH TO- 
/lOBOK Ka>KAaH HOBan MarHMTHan Aopo>KKa 
M0>KeT He no/iHOCTbio noKpbiBaTb npocT- 
paHCTBO CTapoM, M B 30He MX HecoBnaA6- 
HMH BOSHMKaeT 3Ct)Ct)eKT OCTaTOHHOM HBMar- 
HMHeHHOCTM. 06blHHaH TO/lOBKa MHCt>0pMa- 
UMIO M3 3T0M 30Hbl npOHeCTb He CMO>KeT, 3 


BOT 6o/iee nyBCTBMTe/ibHOM 3 to Bno/ine no 
CM/iaM. HTo6bi He AonycTMTb SToro, Acronis 
Privacy Expert, k npMMepy, npeA-naraeT 
Bbi6op M3 HecKO/ibKMx MeTOAOB yAa/ieHMH, 
paS/lMHaiOLAMXCH CKOpOCTbK) M HaAe>KH0C- 
Tbio: MeTOA LLlHaepa Ha 7 npoxoAOB, Me- 
TOA EyTMana b 35 m tbk Aa/iee. 

Oco6yio npo6/ieMy cosAaiOT «norM6LUMe» 
BMHHeCTepbl, KOTOpbie 06MeHMBaK)TCH 
no rapaHTMM. CaM no/ibsoBaTe/ib Ms-sa 
no/iOMKM npMMBHMTb Privacy Expert y>Ke 
He M0>KeT, OAHaKO cneuMa/iMCTaM OTpe- 
MOHTMpOBaTb TaKOM HOCMTO/lb AOCTaTOH- 
HO /lerKO, oco6eHHO ec/iM Hy>KHO Bcero 
/iMLUb CAO/iaTb ero kohmio. 
ri03T0My, ec/iM Ha ahcko xpaHM/iacb aohct- 
BMTe/lbHO Ba>KHaH MHCt)0pMai4MH, /lyHLUe He 
>KaAHMHaTb M /iMHHO npoexaTbCH no neMy 
Ha 6y/ibA03epe, a hotom onenb. 
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KpHnTOMaHMfl 



PasrpaHMHeHne Aocryna, pacnpeAe/ieHne ho/ihomohum m npoHne MeroAbi 
saiAMTbi MHcjDopMaAMM pa6oTaiOT, noKa Hocme/ib c 3 tom HHcjDopMaAMeM 
He nonaAer b Hy>KMe pyKM. HTo6bi KOH4)MAeHpMa/ibHbie CBeAeHMyi H3 3 tmx 
npeAno;io)KMTe;ibHO hmctbix pyx He nona;iM b HbM-TO xo/ioAHbie ro/ioBbi, 
MHc|)opMaAHio Hy>KHO ujMcjDpoBaTb eiAe b MOMenr ee sanMCH na auck. 
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llJM<|>pyioiMafl 
<|>aMiiOBasi CMCTeMO 

no/ibsoBaie/iM Windows 2000/XP MMefOT bos- 
MO>KHOCTb OpraHMSOBaib lUMC|3pOBaHMe Ha 
/leiy. He npn6era5i KycianoBKe CTopoHHMx 
nporpaMM. 3m BepcMM OC BK/ifonafoi b ce65i 
Encrypted File System (EPS) — iuMc|DpyK)myK) 
HaACipoMKy HaA NTFS. Taxa^i CMCieMa nosBO- 
;i5ieT iuMc|DpoBaTb OTAe/ibHbie cfiaM/ibi m Kaia- 
/iorn HesaMeiHO a^^ pa6oTafoiAHx c hmmm 
nporpaMM, b pesy/ibiaie Hero pa6oia c saiAM- 
meHHbiMM cfiaM/iaMM He Tpe6yei ot no/ibsoBa- 
Te;i51 HMKaKMX Aono/iHMie/ibHbix asmctbhm. 

MexaHHSM pa6oibi EES AOCTaioHHo c;io>KeH. 
Ka>KAbm c|DaM;i mMcfipyera no CHMMeipHMHOMy 
a/iropMTMy DESX (MOAHc|DMKaAM5i DES) co cbomm 
co6cTBeHHbiM yHMKa/ibHbiM c/iynaMHO crenepM- 
pOBaHHblM KJlfOHOM. 3 tOT K/lfOH (HaSblBaeMblM 

File Encryption Key — FEK) xpaHMra BMecie 
C CfiaM/lOM M, B CBOfO OHepeAb, TO>Ke lUMC|DpyeTC51, 
HO y>Ke no acHMMeipHMHOMy a/iropnTMy (to ecib 
lUMC|DpOBaHMe npOM3BOAMTC51 UO OTKpbITOMy 
KJifOHy, a AeuJMc|DpoBaHMe — no /iMHHOMy ceK- 
peiHOMy KJifOHy no/ibsoBaie/i^i). Ec/im c stum 
cfiaM/iOM MMefOT npaBO pa6oTaTb necKO/ibKO 
no;ib30BaTe;ieM, to co3AaeTC5i cto/ibko >Ke iumc|d- 
poBaHHbix KonMM FEK, Ka>KAa5i m 3 KOTopbix cre- 
HepMpoBana na ocHOBaHMM OTKpbiToro K/ifona 
cooTBeTCTByfomero no/ib30BaTe;i5i. KpoMe Toro, 
MoryT6biTb co3AaHbi iuMc|DpoBaHHbie kohmm FEK 
A/151 Tax HaabiBaeMbix «areHTOB BoccTanoB/ie- 
HM5i» — /IMA, MMefoiAMX AOCTyn K aaiAMiAeHHbiM 
cf)aM/iaM Ha tot c/iynaM, ec/iM /iMHHbie k/ik)hm mx 
B/iaAe/ibueB 6yAyT HeAOCTynnbi. 

XpaneHMe cexpeTHbix k/ik/hom — sto oco6bm 
Bonpoc. Bo BpeM/i padoTbi EES ohm hbxoa/itc/i 
B 0C060M 30He onepaTMBHOM obm/itm, KOTopa/i 
HMKorAa He Bbirpy>KaeTC5i b cf)aM/i noAKanxM. 

3to 3HaHMT, HTO Aa>Ke B peay/ibTaTe BHeaannoro 
c6o5i, KorAa CMCTeMa ne CMO>KeT «y6paTb aa co- 
6om», K/ifOHM He ocTanyTC/i na A^CKe. OAHaKO b 
TO BpeM/i KorAa MaiuMHa o6ecToneHa, ee onepa- 
TMBHa/i naM/iTb nycTa, no3TOMy neo6xoAMMO 



Apyroe xpaHM/iMiue. flep>KaTb k/ik)hm na >KecT- 
KOM AHCKe yAo 6 no, ho b to >Ke BpeM/i onacHo 
— BOAb 3/ioyMbiiu/ieHHMK, 3aB/iaAeB HocMTe/ieM, 
nO/iyHMTM K/lfOHM. flOSTOMy AOMaiUHMM n0/lb30- 
BaTe/151M M/IM COTpyAHMKaM He 6 o/lblUMX OCflMCOB 
HaAe>KHee xpaHMTb cexpeTHbie k/ik)hm na USB- 
6 pe/ioKax, hto Tpe 6 yeT MMHMMa/ibHbix Aono/iHM- 
Te/ibHbix aaTpaT; a cfiMpMbi nocepbeanee MoryT 
no3BO/iMTb ce 6 e CMapT-xapTbi, cMCTOMbi c 6mo- 
MeTpMeM M npoHyfo axaoTMKy. 

ripM pa6oTe c EES neo6xoAMMO MMOTb b BMAy 
HeKOTopbie ee oco6eHHocTM. HanpMMep, ne 
CTOMT iuMc|3poBaTb OTAO/ibHbie c|3aM/ibi — npa- 
BM/ibHee aaKpbiBaTb KaTa/iorM ue/iMKOM. B npo- 
TMBHOM c/iynae aaiuMc|DpoBaHHbiM cfiaM/i, naxo- 
A5UAMMC51 B HeaaiuMc|DpoBaHHOM KaTa/iore, 6yA6T 
BHOBb aanMcan b OTKpbiTOM bmao noc/ie nepBO- 
ro >Ke ero o6HOB/ieHM/i m/im MBMeneHM/i. C/ieAy- 
eT TaK)Ke MMeTb b BMAy, hto EES Boo6me He 
lUMC|DpyeT cf)aM/lbl C aTpM6yTOM «CMCTeMHblM». 

HecMOTp/i Ha AOCTynnocTb m yAo 6 cTBO, 

EES — 3TO Aa/ieKO ne MAea/ibHbiM Bbi 6 op f\ni\ 
>Ke/iaK)iAMx aaiAMTMTb AaHHbie ot HecaHKUMOHM- 
poBaHHoro AOCTyna. fle /10 b tom, hto ctomkoctb 
EES HaMepeHHO orpaHMHena 40 m/im 56 6mt, hto 
no coBpeMeHHbiM CTaHAapTaM /iB/i/ieTC/i hoao- 
CTaTOHHblM. fla M a/151 06 blHHblX no/ib30BaTe/ieM 
ee aAMMHMCTpMpoBaHMe co bcomm K/ifonaMM m 
areHTaMM BOCCTaHOB/ieHM/i nepecnyp rpoM03A- 
KO. K cnacTbfo, ecTb npoAyxTbi, KOTopbie npeA- 
/larafOT m 60 /iee BbicoKyfo CTeneHb aaiAMTbi npM 
MeHblUMX X/lOnOTaX C aAMMHMCTpMpOBaHMOM. 

Pretty Good Privacy 

riporpaMMa Pretty Good Privacy (PGP) — 3 to, 
6ea coMHOHM/i, npapoAMTe/ib Bcex o6meAOC- 
TynHbix KpMHTonpoAyKTOB. riepBbie BepcMM 
PGP no5iBM/iMCb B KOHue 90-x — B Te BpeMe- 
Ha, KorAa Mcno/ibaoBaHMe KpMnTorpacfiMHecKMX 
TexHO/iorMM npMpaBHMBa/iocb k He/iera/ibHOM 
ToproB/ie opy>KMeM. Ho, k cnacTbfo, paapa6oT- 
HMKy nporpaMMbi OM/iy LlMMMepMaHy m ero ko- 
MaHAe yAa/iocb BbiAep>KaTb Aaa/ieHMe co cto- 
poHbi aMepMKaHCKMx B/iacTeM, He >Ke/iaBiuMx 
pacnpocTpaneHM/i ctomkom KpMnTorpac|3MM. 
OT/lMHMTe/lbHOM 0C06eHH0CTbf0 PGP CTa/ia OT- 
KpbiTOCTb a/ 151 ana/iMaa co CTopoHbi Bcex aa- 
MHTepecoBaHHbix /IMA — ee McxoAHbie KOAbi 
AOCTynHbi. B/iaroAap5i 3TOMy mo>kho BbiTbyae- 
peHHbiM, HTO B PGP Mcno/ib3yfOTC5i HaM6o/iee 
HaAe>KHbie a/iropMTMbi, m, KpoMe Toro, 3 to ra- 
paHTMpyeT, hto b npoAyxTe hot hmkbkom «3aA- 
HeM ABepM». Bee ocTa/ibHbie paapa6oTHMKM, 
paayMeeTC5i, TaK>Ke K/i5iHyTC5i b OTcyTCTBMM 
nOTaMHbIX XOAOB, HO npOBepMTb MX MCKpeH- 
HocTb aanacTyfo 6biBaeT aaTpyAHMTe/ibHo. 

C H I 


PGP Whole Disk 

l/laHana/ibHo PGP npeAHaaHana/iacb a/i5i 06- 
Mena aaiuMc|DpoBaHHbiMM noHTOBbiMM coo6- 
meHM/IMM C npMMOHOHMeM MexaHM3Ma OT- 
KpblTOrO K/lfOHa. ripOAyKT nO/iyHM/1 HaCTO/lb- 
Ko lUMpoKoe pacnpocTpaHOHMe, hto CTa/i 
CHana/ia CTaHAapTOM Ae-cfiaKTO, a aaTOM m 
A e-fope, KOTAa Ha ero ochobo 6bi/ia paapa- 
6oTana cneAMcf)MKaAM5i a/i5i o6Mena aaiAM- 
meHHbiMM coo6iAeHM5iMM OpenPGP. 

B Aa/ibHOMiueM, c yae/iMHeHMeM moiahoctm 
KOMObfOTepoB M pa3BMTMOM caMOTO npM/io>Ke- 
HM51, y PGP no5iBM/iacb B03M0>KH0CTb aaiAM- 
maTb c noMOiAbfo KpMnTorpacf)MM ahck as/im- 
KOM M/iM Ma6paHHbie paaAe/ibi m o6ecneHMBaTb 
iuMc|DpoBaHMe/AeiuMc|DpoBaHMe HenoepeACT- 
BOHHO BO BpeM/l pa60Tbl npM/10>KeHMM C ABH- 
HbiMM (PGP Whole Disk). 3tot MOAy/ib PGP 
o6ecneHMBaeT no/iHoe iuMc|DpoBaHMe Bcero 
AMCKa, BK/lfOHa51 C|DaM/l nOAKaHKM. 

OAHaKO, KaK npaBM/10, no/iHoe iuMc|DpoBaHMe 
Ma/10 KOMy Hy>KHO — 6o/lblUMHCTBO AaHHbIX M 
npM/10>KeHMM CexpeTHblMM He 51B/151K)TC51, no- 
3TOMy CMCTeMa lUMC|3pOBaHM5l/AeiUMC|DpOBaHM51 
6yAeT/iMiub ap5i pacxoAOBaTb Ha hmx pecypcbi 
M coaAaaaTb noMexM bo BpeM/i oKaTM/i, apxM- 
BMpOBaHM51 MHCflOpMaAMM M npM BOCCTaHOB/ie- 
HMM cMCTOMbi noc/ie c6oeB. 

PGP Virtual Disk 

Bo/lblUMHCTBO MHAMBMAya/lbHblX no/ibaoBBTe- 
/leM ceroAH5i OTAafOT npeAnoHTOHMe aaiAM- 
meHHbiM KOHTeMHepaM, n OAK/1 fOHaeMbiM b bm- 
A6 BMpTya/ibHbix ahckob. Ohm npeACTaB/i/ifOT 
C060M o6biHHbie c|DaM/ibi, KOTopbie mo>kho ap- 
xMBMpoBaTb, nepeHOCMTb Ha Apyrne MaiuMHbi, 
npocTO yAa/i5iTb, ec/iM OTna/ia naAoBnocTb b 
HMX. Ha pa6oTy ocTa/ibHOM cfiaM/ioBOM cmcto- 
Mbl 3TO HMKaK HO B/IM/IOT. OAHaKO C nOMOlAbfO 
cooTBeTCTByfomero nporpaMMHoro oBecnene- 
HM51 (PGP Virtual Disk) coAep>KMMoe 3Toro 
C|3aM/ia MO)KHO CMOHTMpOBaTb B KaHOCTBO BMp- 
Tya/ibHoro HocMTe/151 m pa6oTaTb c hmm, kbk c » 
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» o6blHHblM JlOrMHeCKMM A^CKOM, K KOTOpOMy 
MO>KHO OTKpbieaTb ceieBOM AOCTyn. 

B/iaroAap5i MOiAHbiM bo3mo>khoct5im bamm- 
HMCTpnpOBaHM51 PGP n03B0/15ieT 3aiAMlAaTb 
coAep>KMMoe iuMc|DpoBaHHoro AUCKa ot no- 
CTopoHHMX. HanpMMep, mo>kho Hacipomb 
PGP Virtual Disk ibkhm o6pa30M, HTo6bi oh 
« pa3MOHTnpoBa;iC5i» noc/ie onpeAe/ieHHoro 
nepMOAa 6e3AeMCTBH5i m;im npM nepexoAe 
KOMnbfoiepa b >KAyiAMM pe>KMM. HioBbi H3- 
6e>KaTb pa3r;iaiueHM5i nocT05iHHbix napo/ieu, 
aAMHHHCTpaiop MO>KeT BbiAaBBTb no;ib30Ba- 
Te;i5iM KOAOBbie cfipaabi BpeMeHHoro asmct- 
Bm, OTKpbiBafoiAMe Aociyn k OAHOMy H3 
XpaHM/lMlA (mX MO>KeT 6blTb HeCKO/lbKO). 

Hy a ec/iM napo/ib He paar/iameH, aaiAMia PGP 
Henpo6nBaeMa — f\n^\ iuMc|DpoBaHM5i ncno;ib3y- 
fOTC5i MeiOAbi (na Bbi6op): AES c a/ihhom K/ifona 
AO 256 6 mt, TripLeDES, CAST m;im Twofish. 

Cryptainer 

riporpaMMa Cryptainer nocipoena no npMHUM- 
ny BMpiya/ibHoro ahckb. Ot PGP Virtual Disk 


ee OT/iMHaei, npe>KAe Bcero, npocioia ycia- 
HOBKM M AOCiyna K AaHHbIM. 

OcHOBOM AJi^i renepauMM luifona 5iB;i5ieTC5i 
KOAOBa5i cfipasa, bboahmb^i no/ibsoBaie/ieM. 

Ee AJiHHa MO>KeT AOCiMraib 100 cmmbo/iob. 

K;ik)h iuMc|DpoBaHM5i reHepnpyeTC5i na ocho- 
Be 3TOM c|Dpa3bi. TaKMM o6pa30M, no;ib30BaTe;ib 
xpaHMT ocHOBy K/ifona y ce65i b ro/iOBe, m 6ea 
3TOM MHC|DOpMaUMM BCKpbITb KOHieMHep HeB03- 
MO>KHO. fl/151 lUMC|DpOBaHM51 npHMeH51K)TC51 CMM- 
MeipMHHbie a/iropnTMbi Blowfish m AES c K/ifo- 
HaMM OT 128 AO 448 6mt. fl/iMHa K/ifona aaBMCMT 
OT BepcMM: 6ecn;iaTHbm Cryptainer LE orpaHM- 
HMBaeTC5i Blowfish-128, a n/iaTHbie BepcMM 
Cryptainer ME, Cryptainer PE m Cryptainer 6.0 
Mcno/ibsyfOT Blowfish K/ifona ao 

448 6mt) m AES (128 6mt). OcTa/ibHbie paa/iM- 
HM51 Me>KAy BepcM5iMM KacafOTC5i pasMepa iumc|3- 
poBaHHoro AHCKa m ueubi: 6ecn/iaTHa5i Bepcn5i 
LE — 25 M6aMT, ME — 2,5 f6aMT ($29,95), 

PE — 25 r6aMT ($45) m no;iHoc|DyHKUMOHa;ib- 
Ha5i — 250 r6aMT ($89,95). 

lllllct>pOBKI1 Ha BbIHOC 

ripM Heo6xoAMMOCTM 3aiuMc|DpoBaHHbm Cryp- 
tainer cfiaM/i M0>KH0 nepenecTM na CMeHHbm 
HOCMTe/ib — USB-ApaMB m;im Aa>Ke CD. TyAa >Ke 
MO>KHO 3anncaTb TBK HasbiBaeMyfo Mo6n;ibHyK) 
BepcMfo Cryptainer, no3Bo;i5iK)iAyK) no;ib30BaTb- 
C51 xpaHM/iMiAeM Ha ;ik)6om ApyroM MaiuMHe. 

riOMMMO OCHOBHOM C|DyHKUMOHa;ibHOCTM, KB- 
cafoiAeMC5i C03AaHH5i aaiAMmeHHbix xpaHM/iMiA, 
Cryptainer no3Bo;i5ieT iuMc|3poBaTb OTAe/ibHbie 
c|3aM;ibi, npeAHasHBHeHHbie a^i^ nepeAaHM no 
3/ieKTpOHHOM nOHTO (m/ 1M KaKMM-;iM6o MHbIM 
cnoco6oM) HB ApyrMe MaiuMHbi. PaayMeeTC^r, 

B n/iane pa6oTbi c homtom Cryptainer onenb 



Aa/ieKO AO PGP, nocKO/ibKy oh Mcno/ibsyeT mc- 
K/lfOHMTe/lbHO CMMMeTpMHHbie B/iropMTMbl lUM- 
C|3pOBaHM51 CO BCOMM BblTeKBfOlAMMM OTCfOAa 

npo6;ieMaMM m orpaHHHeHM5iMM. Oahbko ec/iM 
OTnpaBMTe/ib m BApecaT tocho B3anMOAeMCT- 
ByfOT, B CB513M c HOM npo6/ieMbi nepeAaHM 
Me>KAy hmmm ceKpeTHoro napo;i5i OTcyTCTByroT, 
nporpBMMB Bno/iHe MO>KeT 6biTb no/ieana. 

Cryptainer pa6oTaeT na Bcex 32-6MTHbix 
BepCM51X Windows — HaHMHB51 c 95 M 3BKaH- 
HMBB51 XP M 2003, HTO BblTOAHO OT/lMHaOT erO 
OT TOM >Ke EES, AOCTynHOM to/ibko hb Windows 
2000 M ee noTOMKax. 

CryptoExpert 

CryptoExpert noAAop>KMBaeT neTbipe a/iro- 
pMTMB lUMC|DpOBaHM5i: CAST (a/IMHB K/lfOHB 
128 6 mt), AES (256 6mt), TripleDES (168 6 mt) 

M Blowfish (448 6 mt). /lfo6oro m3 hmx xbbtmt, 

HTo6bl 03BAaHMTb B3/10M0M 3BlUMC|DpOBaHHblX 
AaHHbix Bce KOMUbfOTepbi MMpa — npM yc/io- 
BMM, KOHOHHO, HTO nO/lbSOBBTe/lb UpMAyMB/l XO- 
poiuMM napo/ib, KOTopbiM He/ierKO noAo6paTb. » 


MeroAbi <|>opMMpoBaHMfl ceKperHux KmoHeii 


H 

m 

m 

a 


B MOAe aCHMMeTpM5l 

flo HeAaBHero epeMeHM KpMnTorpac|)MH ocho- 
Bbieanacb Ha CMMMeTpMHHbix anropMTMax. 

B TaKMx anropMTMax m a-hh lumc|)pobkm, m a-hh 
AeLUMc|)poBKM McnonbsyeTCH oamh m tot >Ke 
hCniOH. CMMMeTpMHHOe UJMC|)pOBaHMe MO>KeT 
ObITb MChCniOHMTenbHO CTOMKMM, HO y Hero 
ecTb cepbesHan ynsBMMOCTb, CBHsaHHan c 
HeoOxoAMMOCTbK) pacnpocTpaHeHMH cenpeT- 
Hbix hcntoneM. B uennx oOecneneHMH naA/ie- 
>KaLAeM CeKpeTHOCTM A-HH 06 lA 6 HMH C Ka>KAblM 
M3 nonbsoBaTeneM h6o6xoamm cbom coOct- 
BeHHbiM hcniOH — B npoTMBHOM cnyHae oahm 
CMoryr npoHMTaTb to, hto 6bmo HanMcaHO 
ApyrMM, a 3to Aa-neKO He BcerAa xopomo. 


VnpaBneHMe TaKMM KonMnecTBOM rcniOHeM — 
caMO no ce6e npoOneMaTMHHO, ho CMTyauMH 
eiAe OonbLue ycyryOnneTcn tom, hto nepeAa- 
BaeMbie nonbsoBaTennM rcnroHM neoOxoAMMO 
Aep>KaTb B ceKpeTe ot ocTanbHoro MMpa, 
a 3HaHMT, Hy>KHbi HaAe>KHbie KaHanbi cbh3m. 
OaKTMHecKM HeB03MO>KHO BOCTM rapaHTMpo- 
BaHHO aaiAMLAeHHyio nepenMCKy c nenoBe- 
KOM, C KOTOpbIM HMKOfAa HO 6bmO ^MHHOM 

BCTpeHM Ann nepeAaHM ceKpeTHoro rcnrona. 
3Ta npoOneMa 6bma pemeHa c noMOiAbio 
HecMMMeTpMHHoro LUMct)poBaHMH. Oho npeAY' 
CMaTpMBaeT HanMHMe Aayx KnioHeM — -hmh- 
Horo ceKpeTHoro a-hh pacLUMc|)poBKM m ot- 


KpbiToro, HeceKpeTHoro a-hh 3aiuMc|)poBKM. 
OTKpbITbIM KniOH MO>KHO 603 60H3HM nOpO- 
AaaaTb KOMy yroAHo: mmoh ero na pynax, 
paCliJMC|)pOBaTb COOOLAOHMe M-HM BbIHMCnMTb 
CeKpeTHbIM hCniOH HeB03M0>KH0. C nOMOLAblO 
ceKpeTHoro hcnrona yAoOno renepMpoBaTb 
UMC|)pOByK) nOAUMCb, KOTOpyiO MO>KHO npOBO- 
pMTb (ho ho noAAe-naTb) c noMOiAbio OTKpbi- 
Toro KniOHa. ACMMMOTpMHHOe LUMC|)pOBaHMe 
3HaHMTonbHO 6onee TpeOoBaTonbHO k pecyp- 
caM, HOM CMMMOTpMHHoe. flosTOMy c ero 
noMOLAbio oObiHHO aaiAMLAaiOT HeOo/ibiuMe 
06 -beMbi AaHHbix — nanpMMep, OAHopaao- 
Bbie KniOHM A-nn CMMMOTpMHHblX LUMC|)pOB. 
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CryptoSwap for Windows 95/9B/ME/NT/2000... [X| 
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YrMniiTa iiJii<|>poBaHMq swap-c|>aM/ia He 
AacT 3/ioyMbiiijneHHMKy iiiaHca 


» npaBM/ibHbiM napo/ib AO/i>KeH cocT05iTb 6o;iee 
H6M M3 OAHOrO C/lOBa, COAep>KaTb npOM3BO/lb- 
Hbie UMCfipbl M He MM6Tb OTHOlUeHM51 K/IMHHOM 
>KM3HM. B MAea/ie 3 to Ao;i>KHa 6biib 6ecnop5i- 
AOHHa5i MemaHMHa 6yKB m uMcfip — m h6m 
A/ iMHHee, T6M jiyniue; ho ibkom napo/ib rpyAHO 
3anOMHMTb. B CB513M C 3TMM pa3pa60THMKM Ha- 
CTO coBeiyfOT 6paib b KaneciBe koaobom cfipa- 
3bi AMiaiy M3 KaKoro-HM6yAb /iMiepaTypHoro 
npoM3B6AeHM5i: ee m noAo6paib AOCTaioHHo 
ipyAHO, M 3anoMHMTb /lerKO, nocKO/ibKy OHa 
accouMaiMBHa. OAHaKO 3auMK;iMBaTbC5i Ha 
3HaKOMOM C ASTCTBa CTpOK6 «B Jiecy pOAM/iaCb 
e/ioHKa» He ctomt — /lynme o6paTMTbC5i k 
K/ iaccMKe; ne coBceM >Ke 3p5i npMiu/iocb c na- 
MM MyHMTbC5i yHMTe/i5iM pyccKOM /iMTepaiypbi. 

HTo6bi CTMMy/iMpoBaib no/ib30BaTe;i5i k 
BBOAy 6o;ibiuMx napo/ieM (MaKCMMa/ibna^i 
A/iMHa — AO 32 cmmbo/iob), b CryptoExpert 
ecTb Aa>Ke cneuMa/ibna^i ae/iena^i no/iocKa- 
MHAMKaiOp, AOMOHCTpMpyfOlAa^l CTOMKOCTb 
Toro M/iM MHoro napo/151. OAHaKO ne ctomt 
AyMaTb, HTO 3a HOM CKpblBaeTC51 KaKOM-TO 
MyApeHbiM a/iropMTM aHa;iM3a: MHAMKaTop 
6oApo pacTOT M Ha onenb coMHMTe/ibHbix 
B n/iane ctomkoctm KOM6MHauM5ix BpoAe 
M/IM «123456789». 

UeHbl Ha CeKpeTHOCTb 

CryptoExpert npeA/iaraeTC5i b Tpex Bapnan- 
Tax, pa3/iMHaK)iAMxc5i MaKCMMa/ibHbiM pa3Me- 
POM OAHOrO XpaHM/lMlAa M KO/lMHeCTBOM OA" 
HOBpeMeHHO noAK/ifOHaeMbix ahckob: Lite — 
20 M6aMT (oAMH BMpTya/ibHbiM ahck 6ecn/iaT- 
Ho), PE — 500 M6aMT (oamh BMpTya/ibHbiM 
AMCk; $39,95), Professional — 64 E6aMT 

(B03M0>KH0CTb nOAK/lK)HeHM51 HOCKO/lbKMX 

xpaHM/iMiA OAHOBpeMeHHo; $59,95). 

B CryptoExpert BCTpoena BecbMa yMecTHa^i 
c|3yHKUM5i OHMCTKM A^CKa. BeAb npM nepenoce 
cfiaM/iOB B aaiAMiAeHHoe xpaHM/iMiAe mx nesa- 
iuMc|DpoBaHHbie 3K3eMn;i5ipbi ne yHMHTO>KaK)T- 


C51 cpaay m no/iHOCTbfo, no3TOMy mx Hy>KHO 3a- 
TMpaTb, He no;iara5icb na OC. 

BestCrypt 

riporpaMMa BestCrypt Mcno;ib3yeT a/i^i iuMc|Dpo- 

BaHM51 COAep>KMMOrO CBOMX BMpTya/lbHblX ahc- 
KOB OAMH M3 HOTbipex a/iTopMTMOB: BLowfish 
(K/ifOH AO 256 6 mt), Twofish (256 6 mt), AES 
(256 6mt) m rOCT 28147-89. floc/ieAHMM motoa 
T yT 51BHO Ao6aB/ieH B yroAy HOCTa/ibrMM, no- 
CKO/lbKy OH 51B/15ieTC51 CaMbIM C/ia6blM. 

BestCrypt opMeHTMpoBan na OAHoapeMen- 
Hyfo noAAop>KKy 6o;ibiuoro KO/iMHecTBa 3a- 
lAMiAeHHbix KOHTeMHepoB, MX MO>KHO Aa>Ke 
o6-beAMH5iTb B rpynnbi m noMemaTb Apyr b 
Apyra. nymeM cexpeTHocTM BestCrypt 
noAAop>KMBaeT cKpbiTbie KOHTeMHepbi, KorAa 
BHyTpM o6biHHoro c|3aM;ia-KOHTeMHepa Haxo- 
AMTC51 APyrOM, HeBMAMMbIM, M HMHTO He 
yKasbieaeT na ero cymecTBoeaHMe. 

aaiAMTbi OT K/iaBMaTypHbix mnMOHOB 
renepaTopbi K/ifoneM b BestCrypt MoryT 
Mcno;ib 30 BaTb npM na 6 ope napo/i 5 i hm3KO- 
ypoBHeebie cfiynKUMM BIOS, o6xoa5i ctbh- 
AapTHyfo cMCTeMy BBOAa OC. 

B BestCrypt ecTb c|DyHKUM 5 i TaMM-ayTa (xaK 
B PGP Virtual Disk), aaKpbiBafoma^i AOCTyn k 
BM pTya/ibHbiM AHCKaM Hepea ycTaHOB/iennoe 
epeM 5 i, noc/ie Toro KaK no/ibsoBaTe/ib noc/ieA- 
HMM pa 3 npMKaca/iC 5 i k K/iaBMaType m/im MbiiuM. 

SIlMHK C HHCTpyMeHTaMH 

BestCrypt pacno/iaraeT npocTbiM, ho moia- 
HblM MHCTpyMeHTOM, 06 /ierHaK)lAMM aAMMHM- 
CTpMpoBaHMe xpaHM/iMiA: oh no3Bo;i5ieT ao- 
6aB/i5iTb Aono/iHMTe/ibHbie napo/iM 6ea nepe- 
lUMC|DpOBKM (M3MeHMTb OCHOBHOM napO/lb M 
a/iropMTM iuMc|DpoBaHM5i y>Ke cosAannoro 
xpaHM/iMiAa npM >Ke;iaHMM TO>Ke mo>kho). 

3to no;ie3HO b tom c/iynae, KorAa neo6xoAM- 
MO OTKpbiTb nocTopoHHeMy AOCTyn k OTAe/ib- 
HO B351TOMy KOHTOMHepy, HO KOMnpOMOTMpy^l 
OCHOBHOM napo/lb. 

fla>Ke ec/iM BMpTya/ibHbie auckm He noA- 
K/ifOHeHbi, areHT BestCrypt hocto^ihho naxo- 
AMTC 51 B cMCTeMHOM Tpee — OAHOM M 3 ero 
C| 3 yHKUMM 51 B/ 15 ieTC 51 6 /lOKMpOBaH Me AOCTyna 
K c| 3 aM;iaM-KOHTeMHepaM — mx He/ib 35 i hm 
yAa/iMTb, HM nepeHecTM 6 ea cooTBeTCTByfo- 
meM caHKUMM no;ib 30 BaTe;i 5 i. BestCrypt 
TaK>Ke MMeeT co 6 cTBeHHbie cpeACTBa ohmct- 
KM AHCKa (disk wiping). B Aono/iHeHMe k 
OCHOBHbIM B 03 M 0 >KH 0 CT 51 M BestCrypt yKOMH- 
/leKTOBaH yTM/lMTOM lUMC| 3 pOBaHM 51 
swap-cf)aM;ia. HecMOTp^i Ha to hto no/iesHbie 
AaHHbie M 3 cfiaM/ia noAKaHKM M 3 B/ieHb He Tax 


npOCTO, 3TO BCe-TaKM B03M0>KH0. flOSTOMy, 
ec/iM KOMUbfOTep pa6oTaeT c AOMCTBMTe/ibHo 
CeKpeTHbIMM AaHHbIMM, KOTOpbie MOryT 6blTb 
MHTepecHbi cepbe3HbiM /ifOA^iM, to swap- 
c|DaM;i jiyHiue iuMc|3poBaTb. OAHaKO ec/iM bc5i 
K pMnTOMaHM5i oGyc/iOB/ioHa 3aAaneM cnp5i- 
TaTb OT >KeHbi KOMnpoMOTMpyfoiAMe c|DOTorpa- 
cf)MM, TO noAo6na5i npeAOCTopo>KHOCTb 6yA6T 
M3/lMlUHeM M K TOMy >Ke CM/lbHO 3aMeA/lMT 
pa6oTy Ha c;ia6bix MaiuMHax. 

MMKpOTeCT 

KcTaTM, 0 npoM3BOAMTe;ibHocTM. Ha cpeAHeM 
coepeMeHHOM MaiuMHe (ace nporpaMMbi mc- 
nbiTbiaa/iMCb na Pentium 4 3,0 \Tu,), 3aMeA- 
/leHMe npM pa6oTe c BMpTya/ibHbiM iuMc|Dpo- 
BaHHbiM ahckom oKaaa/iocb coaepmenHo 
HeaaMeTHbiM: c aaiAMiAennoro TOMa mo>kho 
6bi;io cnoKOMHO c/iymaTb MyabiKy m;im cmot- 
peTb KMHO, He roBop5i y>Ke o Menee pecyp- 
coeMKMx aaAanax. KonupoBaHMe na aamMcf)- 
poBaHHbiM BMpTya/ibHbiM ahck 6o/ibiuoro 
MeAMacfiaM/ia (o6-beMOM 1,5 E6aMT) bo acex 
paccMOTpeHHbix nporpaMMax aaH5i;io npM- 
MepHo OAMHaKOBoe BpeM5i M oKaaa/iocb 
MeA/ieHHee /iMiub na 30-40%, hom npocToe 
KonMpoaaHMe c oahoto HeiuMc|DpoBaHHoro 
pasAe/ia >KecTKoro A^CKa na ApyroM. 

■ ■ ■ flMMTpVlM Jlo6aH 


no iijii(|>pOBaHMq 


BBS PGP Desktop Professional 9.0 

CaMT nporpaiviMbi www.pgp.com 

9\3h\K MHTepcl)eMCa aHmMMCKMM 

OC Windows 2000/XP; Mac OS X 

yc/ioBMfl pacnpocTpaHeHMB trialware 

Ueua $148 

E Cryptainer 6.0.1.0 

CaMT nporpaMMbi www.cypherix.co.uk 

9\3b\K MHTep(j)eMCa aHmMMCKMM 

OC Wi ndows 95/98/M E/NT/2000/XP/2003 


ycnoBMB pacnpocTpaHGHMB shareware 

UeHbl $89,95 


CryptoExpert 2005 Pro 6.2.2 

CaMT nporpaMMbi www.secureaction.com 

9\3h\K MHTepcl)eMCa aHr;iMMCKMM 

OC Windows 2000/XP 

yc/ioBMB pacnpocTpaHGHMB shareware 

Uena $59,95 


^ BestCrypt 7.20 

CaMT nporpaMMbi www.jetico.com 

yi3blK MHTepcJ)eMCa aHT/lMMCKMM 

OC Wi ndows 95/98/M E/NT/2000/XP/2003 
ycnoBMB pacnpocTpaHGHMB shareware 

UeHa $59,95 
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HHCjDOpMai^MOHHOe o6meCTBO HeMbIC/lMMO 6e3 Bep- 
Hbix cjiyr, xpaHBmux ero r/iasHoe 6oraTCiBO — 
flaHHbie. Bbino;iH5iB cbok) pa6ory, ohm nocToyiHHO 
«noBbiujaioT KBa;iM4)MKapMio», HapamMBaB eMKOCTb 
M cKopocTb nepeflaHM AaHHbix. OAHaKO hommmo mc- 
no/iHeHMB npBMbix o6ji3aHHOCTeM, HaKonMTe/iM y>Ke 
HayHM/iMCb eiAe m pa3B/eKaTb cbomx B/iaAe/ibpeB. 



MHoroc|)yHKi4MOHa-nbHbie HaKonMie-nM nHct)opMai4MM 
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3 aAaMa nepenoca MHcfDopMauMM c OAHoro 
KOMnbiOTepa Ha ApyroM 0CTaeTC5i eecbMa 
aKTya/ibHOM Aa>Ke b anoxy noBceMecTHO- 
ro pacnpocTpaHeHM5i ;ioKa;ibHbix ceieM m l/lHiep- 
Heia. B AaBHMe >Ke BpeMena ee pemeHMe AO/iroe 
BpeM5i 6bmo HacT05UA6M ro;iOBHOM 6o;ibio a^^ 
no/ibsoBaie/ieM — Aa>Ke TorAa, KorAa B03Hi/iKa;ia 
Heo6xoAMMOCTb nepeHecTM ;imub napy cfDaM/iOB 
c OAHoro riK Ha cto5UAMm b coceAHen KOMHaie. 

noaiOMy HacT05UAMM npopbiBOM cia;ia lexHO- 
;iorM5i Flash, Bon;iOTMBiua5i, naKoneu, Menry o6 
MAea;ibHOM Mo6n;ibHOM HaKonme;ie MHctDopMa- 
[\m 6;iaroAap5i nenpeBSOMAGHHOMy yAo6cTBy 
MCno;ib30BaHI/151. OAHaKO, B COOTBeiCTBHI/l c 3a- 
KOHaMi/i pbiHKa, pa3pa6oTMi/iKM >Ke;ie3a ne co- 
6npa;iMCb ociaHaB;iMBaTbC5i na AOCTHrnyroM. 

B HacT05UAee BpeM5i cianoB^ira Bce 6o;iee no- 
ny;i5ipHbiMM ycipoMCTBa, no3Bo;i5iioiAMe «n na 
e;iKy B/ieaib, i/i o6 mto/ikm ne yKo;iOTbC5i». Ohm 
H e To;ibKO xpaH5iT MHcfDopMauMio, HO M npeA/iara- 
K)T pa3;iMHHbie Aono/iHMie/ibHbie cfDyHKUMM (b oc- 
HOBHOM My;ibTMMeAMMHoro xapaKiepa). B CM/iy 
CBoeM yHMBepca/ibHocTM laKMe raA>KeTbi Bbiiec- 
H5110T c pbiHKa y3KOcneuMa;iM3MpoBaHHbie ycT- 
poMCTBa. FlpKMM TOMy npMMep — MP3-n;ieepbi, 
3aMeHMBUJMe ipaAMUMOHHbie CD-n;ieepbi. 

EcTecTBeHHo, HTO «cc|Depa MHTepecoB» MeAMa- 
HaKonMie/ieM ne orpaHMMM/iacb oahom ;iMiub 
MyabiKOM; mmm 6bm «ocBoeH» m ApyroM pac- 
npocTpaneHHbiM bma KOHieHia — bmago. 

B pesy/ibiaie no5iBM;iMCb ycipoMCiBa, HaaaaH- 
Hbie pocket media assistants, npeACiaB;i5iio- 
lAMe C060M HeKMM rndpMA >KecTKoro AUCKa m 
K apMaHHoro UMc|DpoBoro BMAeon/ieepa c 3Kpa- 
HOM. rioAodHbie leHAGHAMM Ha pbiHKe «nepe- 
HOCHMKOB MHcj)opMauMM» BecbMa oipaAHbi; 

OHM CBMAeie/lbCTByiOT 0 TOM, HTO MHCfDOpMa- 
AMOHHbie TexHo/iorMM 6yAyT eu\e 6o;iee tocho 
cn;ieTaTbC5i c HaiuMM 6biTOM. PaccMOTpMM Ha- 
M6o;iee 5ipKMe npMMepbi HaKonMTe;ieM c My;ib- 
TMMOAMMHblMM B03M0>KH0CT51MM. 


KoMepHan MysbiKO 

OaHMM M3 /IMAepOB B o6/iaCTM npOM3BOACTBa 
cjD/ieuj- M HDD-n;ieepoB 5iB;i5ieTC5i KopeMCKa5i 
KOMnaHM5i iRiver, pery;i5ipHO BbinycKaioiAa5i 
HOBbie MOAe;iM c npeBocxoAHbiMM noTpe6MTe;ib- 
CKMMM xapaKTepMCTMKaMM. CpeAM cf);ieiu-n;iee- 
POB 3TOM KOMnaHMM MO>KHO BblAG/lMTb npOAyKT 
HOBOM /IMHOMKM — iFP-1090, OT/lMHMTO/lbHOM 
OCOdeHHOCTbK) KOTOporO 51B;i5ieTC51 BCTpoeHHa51 
UMcj)poBa5i cf)OTOKaMepa. HTo6bi npMBecTM ee b 
C 0CT051HMe doerOTOBHOCTM, HeodxOAMMO BblT51- 
HyTb Kpymyio n;iOM6y, BbiCTynaioiAyio CBepxy. 
BbicoKMM paapemeHMeM KaMepa, KOHenHo, He 
6a;iyeT, OAHaKO pa3m5iAeTb Koe-KaKMe AGTa/iM 
Ha VGA-CHMMKax (640x480 nMKce;ieM) mo>kho. 

o6;ierHeHM5i npoueAypbi cj)OTorpact)M- 
poBaHM5i B iFP-1090 MHTerpMpoBan UBeTHOM 
TFT-AMcn;ieM c Anarona/ibio 1,2 AiOMMa, oto 6- 
pa>KaioiAMM 262 000 UBeTOB. IFP-1090 noa- 
Bo;i5ieT BbiOpaTb necKO/ibKO pe>KMMOB cbeMKM 
(HepHO-6e;ibiM, cenM5i, UBeTHOM, neraTMB) m 
ypoBeHb ocBeiAeHHOCTM (noMemeHMe, OTKpbi- 
Toe npocTpancTBo). B 256 M6aMT naM5iTM 
yMeiAaeTC5i ao 800 chmmkob b cj)opMaTe JPEG 

C BbIClUMM KaneCTBOM. 

BnponeM, B03MO>KHOCTb AG/iaTb CHMMKM 51B- 
;i5ieTC51 /IMUJb npM51THblM AOBeCKOM K OCHOBHO- 
My HaananeHMio MP3-n;ieepa; o6paTMMC5i Te- 
nepb K paccMOTpeHMK) ero MyabiKa/ibHOM cj)yHK- 
AMOHa/ibHOCTM. ri;ieep noHMMaeT ayAMOcj)aM;ibi 
B cj)opMaTax MP3, Ogg Vorbis, ASF m WMA 
(b tom HMc;ie m c nepeMOHHbiM Ghtpomtom). 
Me/iOManaM npeAOCTaB/ien Bbi6op m3 comm 
npeceTOB 3KBa;iaM3epa («NormaL», poK, A>Kaa, 
K/iaccMKa, TaHueBa;ibHa5i MyabiKa, MeTa;i;i, pe- 
>KMM o6-beMHoro 3ByHaHM5i «Xtreme 3D»). 

FlecMOTp5i Ha OoraTCTBO npeAOCTaB;i5ieMbix 
B03MO>KHOCTeM (nOMMMO KaMOpbl MMeeTC51 
eiAe AUKTOcjDOH m FM-Tionep), iFP-1090 bocmt 
B cero 63 r M mmoot Bno/ine npMeM/ieMbie ra- 
OapMTbi — 91,1x34x31,3 mm. 


BpeM5i paOoTbi — 35 nacoB (npM nenpepbiB- 
HOM npoc/iyujMBaHMM MP3-TpeKa na cpeAHOM 
rpOMKOCTM C BbICTaB/ieHHbIM npeCOTOM 3KBa- 
;iaM3epa «NormaL»). Fla auktocIdoh mo>kho na- 
roBopMTb 18 HacoB (npM aanMCM c bMTpeMTOM 
32 k6mt/c). C KOMHblOTepOM yCTpOMCTBO CMH- 
xpoHM3MpyeTC5i Hepea MHTepcj)eMC USB 1.1. 

KoMn;ieKTaAM5i Bno/ine CTaHAapTHa: hommmo 
TpaAMUMOHHbIX no M MHCTpyKAMM B HOe BXOA^IT 
HayujHMKM, USB-Ka6e;ib, nexo/i, 6;iok nMTaHM5i 
M ujHypoKA^^ nepenocKM. 

B npoAa>Ke n;ieep mo>kho hbmtm no BecbMa 
npMB/ieKBTe/ibHOM uene — $200. 


1 MoAe/ib 

iRiver iFP-1090 I 

ra6apMTbi, MM 

91,1x34x31,3 

Bee, r 

63 (c OaTapeeM) 

06i»eM naMflTM, M6aMT 

256 

SanMCb ro/ioca 

BCTpoeHHblM MMKpOCt)OH 

HHTepcl)eMC 

USB 1.1 (CKOpOCTb — 
AO 7,2 M6 mt/c) 

BpeM$i pa6oTbi, h 

35 

OSHOB/ieHMG no 

OOHOB/lHeMBH 

npOLUMBKa 

flMcn/ieM 

LTPS, 1,2 AK)MMa, 
262 000 ubgtob 

flManasoH nacTOT, fq 

20-20 000 

FM-npMeMHMK, MFm 

87,5-108 

rioAAep>KKa cJ)opMaTOB 

MP3, WMA, ASF, Ogg 
Vorbis, JPEG 

Bmtpgmt, k6mt/c 

8-320 (Ogg: 44,1 kFu, 
96-225 k6mt/c) 

rioAAep>KKa TeroB 

ID3 VI Tag, ID3 V2 2.0, 
ID3 V2 3.0, ID3 V2 4.0 




flojKiipaTejib si6jiok 

Oahmm M3 r/iaBHbix KOHKypeHTOB raA>KeTOB 
Ha ocHOBe c|D;ieiu-naM5iTM 5iB;i5noTC5i ycTpoM- 
CTBa, Mcno;ib3yioiAMe >KecTKMe auckm. Ohm 
H e CTo;ib MMHMaTiopHbi, OAHaKO cnocobHbi 
XpaHMTb B AGC51TKM pa3 6o/ibiuMe oOteMbi 
MHcj)opMauMM. KoMnaHM5i iRiver npeA/iaraeT 
/iMHeMKy ycTpoMCTB Ha MX ocHOBe — FI320 » 
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» (c AUCKOM o6'beMOM 20 rOaiiT) m H340 
(c AUCKOM o6-beMOM 40 rOaMT). 

XapaKiepHOM nepioM 3tom cepMM 5iB;i5ieTC5i 
6o;ibiuoM (c AnaroHa/ibK) 2 AioPiMa) peeTHOM 
>KK-AMcn;ieM, eocnpoMSBOA^iiAMM ao 260 000 
ABOTOB M oOecneni/iBaioiAMM B03M0>KH0CTb npo- 
CMOipa M3o6pa>KeHi/iM b cfDopMaTax BMP m JPEG. 

flpyroM ocoOeHHOCTbK) H3xx 5iB;i5ieTC5i 
noAAep>KKa OmpePiTa ao 500 k6mt/c (uMcjDpo- 
BOM hi-end?), a TaK>Ke cjDyHKUH5i, no3Bo;i5iio- 
iAa5i noAK/noHaib k neMy ;iio6bie Apyme USB- 
ycipoMCTBa 6e3 homoiai/i KOMnbiOTepa, na- 
npi/iMep UMctDpoByio cfDOTOKaMepy. TeKyiAa5i 
BepcM5i npoiui/iBKM oOecneHHBaei pa6oiy c 
KaMepaMM Nikon, Olympus, Fujifilm m Pentax. 
B KOMn/ieKie nociaB;i5ieTC5i yHMBepca/ibHbiPi 
Kapi-pMAep «9-in-l». 


riOMMMO M3o6pa>KeHMM 3TOT n/ieep n03B0- 
;i5ieT npocMaipi/iBaTb leKcioBbie cfDaM/ibi, mto 


MoAe/ib 

iRiver H3xx 

raOapMTbi, MM 

103x62,1x22,5 (H320) 
103x62,1x25 (H340) 

Bee, r 

183 c OaiapeeM (H320) 
203 c OaiapeeM (H340) 

OOteM naM5iTM, fOaPiT 20 (H320) 
40 (H340) 

3anncb ro;ioca 

BCTpoeHHbm n;iM BHem 
HUM MMKpOCt)OH 

MHTepct)eMC 

USB 2.0, On-The-GO, 
1.1 (Host)/2.0 (Device) 

BpeM5i pa6oTbi, h 

16 

06HOB;ieHMe HO 

o6HOB;i5ieMa5i 

npOLUMBKa 

AMcn;ieM 

TFT, 2 AK)MMa, 
260 000 UBeiOB 

Anana30H nacTOT, Vu, 

20-20 000 

FM-npHeMHHK, Mfu 

76,5-108 

rioAAep>KKa cJ)opMaTOB MPEG-1/2/2,5 Layer 3, 
Ogg Verbis, WMA, ASF, 
JPG, BMP 

BmpeMT, k6mt/c 

32-320 (Ogg: 44,1 kFu, 
32-500 k6mt/c) 

rioAAep>KKa leroB 

D3 VI Tag, ID3 V2 2.0, 
ID3 V2 3.0 



0H6Hb OTpaAHO; K TOMy >Ke 3TO MO>KHO ocyiA6- 
CTB/i5iTb napa;i;ie;ibHO c npoc/iyiuMBaHneM 
My3biKM. Bbi6op Me>KAy npocMOipoM leKCia 
M M3o6pa>KeHMM ocyiAecTB;i5ieTC5i nepeK/iione- 
Hi/ieM Me>KAy pe>KMMaMM «Text Viewer» m 
«I mage Viewer». B pe>KMMe «Text Viewer» 
AMcn;ieM OTo6pa>KaeT ao 26 cipoK leKCia. 

ri;ieep noAAop>KMBaeT lexHO/iormo SRS WOW, 
y;iyHiuaioiAyio 3ByHaHne MMHMaiiopHbix nayiu- 
HMKOB. B;iaroAap5i 3TOMy o6ecneHHBaeTC5i na- 
HopaMHa5i 3ByKOBa5i KapiMHa; 3cf)ct)eKT SRS 
WOW ocoOeHHO 3aMeT6H npn npoc/iyiuMBaHnn 
My3blKI/l, OKaiOM B cfDOpMaTbl MP3 M WMA. 

BcipoeHHblM MI/lKpOCfDOH, a TaK>Ke B03M0>K- 
HOCTM nOAK;ilOHeHM51 BHeiUHerO MMKpOCf)OHa 
no3Bo;i5ieT Mcno;ib30BaTb ycipoPicTBa cepMM 
H3xx B KanecTBe AHKTOcj)OHa. B;iaroAap5i 
cj)yHKUMM HenocpeACTBeHHOM nepeKOAnpoBKM 
MO>KHO OUMCjDpOBblBaTb M OKMMaib CMrHa/l, 
nociynaioiAMM c Mi/iKpoctDona m;im ;iio6oro 
ayAMoycipoMCTBa, noAK/noneHNoro k ana/io- 
roBOMy BxoAy, HenocpeACTBeHHO b cj)opMaT 
MP3. ri;ieepbi /iMHeiiKM H3xx noAAop>KMBaiOT 
cj)yHKumo «AGC» (Auto Gain Control), koto- 
pa5i cnocoOcTByei y/iymueHMio aanncn tmxmx 
1/1 yAa;ieHHbix 3ByKOB. KpoMe Toro, pea;ii/i30- 
Bana aanncb c paAHOTpaHc;i5iUMM (FM-TioHep, 
pa3yMeeTC5i, npi/icyTCTByei). 

MoAe;iM H320 i/i H340 He cn;ibHO OTT5iHyT 
KapMaH B/iaAe/ibpa: BeAb Bee ycipoPicTB 
cociaB;i5ieT 183 i/i 203 r cooTBeiCTBeHNO. 
ra6apnTbi TaK>Ke ne o6peMeHi/iTe;ibHbi — 
103x62,1x22,5 i/i 103x62,1x25 mm. 

BpeM5i HenpepbiBHOM pa6oibi n;ieepa — 

16 HacoB (npi/i BOcnpoi/i3BeAeHHM MP3-ipeKa 
Ha cpeAHePi rpoMKOciM). Llena ycipoMciBa — 
$490 — He Ka>KeTC5i naM MpeaMepno aaBbuuen- 
HOM cyMeiOM 6oraioro KOMn/ieKia nociaBKM, 

B KOTopbiM BXOA51T BAaniep 3/ieMeHTOB nma- 
Hi/151 AA, nepexoAHMK miniUSB, Ka6e;ib USB 5p, 


y>Ke ynoMi/iHaBUJMMC5i yni/iBepca/ibHbm Kapi- 
pMAep, HayujHi/iKM, ny/ibi AHCTaHpi/ioHHoro 
ynpaB/ien 1/151. flono/iHi/iie/ibHbiMM onAi/i5iMM 
51B/15110TC51 AOK-CTaHpi/151 M BHeiUHMM MMKpOC|DOH. 

Mo6MHbHoe bmago 

ByKBa/ibHO c Ka>KAbiM AHeM KOMnaKTHbie 
MeAMaHaKonme/iM ciaHOB5iTC5i Bce 6o/iee 
M30lApeHHblMM, npeAOCTaB/15151 BCe HOBbie 
M HOBbie B03MO)KHOCTM. TpaAMUMOHHbie 
MP3-n;ieepbi nocieneHHO nepexoA^iT b 
paap5iA 6iOA>KeTHbix pemeHMM, a HMiuy Bbi- 
COKOieXHO/lOrMHHblX yCipOMCTB aaHMMaiOT 
annapaibi, coBMeiuaioiAMe b CBoeM Kopnyce 
BMAeo- M ayAMon/ieep, FM-npneMHMK, UMcfipo- 
BOM c|DOToa;ib6oM, HaKonme/ib bbicokom eM- 
KOCTM, AHKT0C|D0H M MHOTMe APyrMe Cf)yHKUMM. 

flaHHbiM cerMeHT pbiHKa BecbMa npMB/ieKa- 
le/ieH B CM/iy CBoePi 6o/ibiuoM eMKOCiM; ne 
yAMBMie/ibHO, HTO KOMnaHM5i iRiver ne oGao- 
jiM/ia ero cbomm BHMMaHMeM. Yctpomctbom, 
opneHTMpoBaHHbiM Ha Hero, 5iB;i5ieTC5i MOAe/ib 
PMP-140. MeAnan;ieep ocnaiAen 6o;ibiuMM 
3,5-AK)MMOBblM 3KpaHOM; B HMC/ie noAAop>KM- 
BaeMbix cfiopMaTOB npaKiMHecKM Bce aKiya/ib- 
Hbie pa3HOBMAHOCTM MPEG-4 (DivX 3.11, 4.x, 

5.x, XviD M ISO MPEG-4 SP). Bo3MO>KeH TaK>Ke 
npocMoip rpacfiMHecKMx cfiaM/iOB b cfiopMaTe 
JPG (3100x2100; ncno;ib3yeTC5i MaciUTaOMpo- 
BaHMe) M BMP (ao 800x600), KOTopbie mo>kho 
M aciUTaOMpoBaTb (ao 800%) m noBopaHMBaib 
B ;iK)6yK) CTopoHy. B pe>KMMe npocMOipa c|30- 
TorpacfiMM MO)KHo OTo6pa3MTb Ha 3Kpane KaK 
OAHO M3o6pa>KeHMe, laK m cociaBMib co6ct- 
BeHHblM n/ieM/lMCT, KOTOpblM 6yA6T aBTOMaiM- 
HecKM nponrpbiBaTbC5i KaK c/iaMA-uioy c mc- 
no/ib30BaHneM paanbix 3c|3c|3eKTOB. 

fl/151 XpaHeHM51 My3blKM, cf)M;ibMOB M cflOTO- 
rpacfiMM PMP-140 Mcno/ibayei l,8-AK)MMOBbm 
>KecTKMM ahck oOteMOM 40 rOaMT, oOecneHM- » 
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» BafOlUMM AOCTaTOHHyfO eMKOCTb XpaHeHM51 
55 cf)M;ibMOB, 800 MysbiKa/ibHbix cfiaM/iOB m;im 
1000 c|DOTorpac|DMM BbicoKoro pa3peiueHM5i. 
Bo/iee Toro, cf)yHKUM5i «0n-The-Go» (OTG) 
no3Bo;i5ieT ncno;ib30BaTb PMP-140 b KaneciBe 
xpaHM/iMma AaHHbix /ifoBoro BHeiuHero 
USB-ycipoMCTBa (nanpHMep, cfiOToannapaTa) 
6e3 yHacTM5i KOMnbfoiepa. 

yCTpOMCTBO BCeX 

mnoB, coeAtiHBMTecb! 

ri/ieep iRiver PMP-140 ocHameH AByM5i USB- 
nopiaMM: bxoa ciaHAapia 1.1 npeAHa3Ha- 

HeH nOAK/lK)HeHM51 BHeiUHMX yCTpOMCTB, 
a o6ecneHMBafoiAMM 6o;iee 6biCTpyfo nepe- 
Aany AaHHbix cfiopMaT 2.0 ncno;ib3yeTC5i f\j\5\ 
CMHXpOHM3aUMM C FIK (HenOH51THO, BnpOHeM, 
noHCMy pa3pa6oTHMKM coh/im ncno;ib30Ba- 
HMe OAHoro BXOAa HeAOCTaioHHbiM). 

B ocHOBaHMM PMP-140 pacno/iaraeTC5i 
yHMBepca/ibHbiM paateM, c noMOiAbfo KOTopo- 
ro MO>KHO noAK/ifOHMTb n/ieep k Te/ieBH3opy 
A/151 npocMOipa c|3M;ibMOB Ha 6o/ibiuoM 3Kpa- 
He; KpoMe loro, oh Bbino/iH/ieT cfiynKAMK) 
/iMHeMHoro BXOAa npM Mcno/ibsoBaHMM ycT- 
poMCTBa B KanecTBe UMcfipoBoro peKopAepa 
(c Hero MO)KHo 3anncbiBaTb ayAMO, laK >Ke 
KaK M c MMKpoc|DOHa). 3A6Cb >Ke pacno/io)KeH 
Tpexno3MAMOHHbm nepeK/ifonaie/ib, no3BO/i/i- 
fOlAMM Bbl6paib yCipOMCTBO BbIBOAa BMA60 M 
aKTMBM3HpyK)lAMM pe>KMM 6/lOKHpOBKM KHO- 
noK («HoLd»). ripM/iTHa/i Me/iOHb: PMP-140 
MO)KHo yciaHOBMTb B BepiMKa/ibHOM no/io- 
>KeHMM, a/151 Hero B /leBOM HaCTM yCTpOMCTBa 
pacno/io>KeHa cneuna/ibHa5i BbiABnraK)iAa5iC5i 
HO)KKa, o6ecneHMBafoiAa5i HaAe>KHoe m ycioM- 
HMBoe pacno/io)KeHMe npn6opa na ropMSOH- 
la/lbHOM nOBepXHOCTM. 

B n/iane npocMOipa bmaco ecib neKOiopbie 
HfoaHCbi, 0 KOTopbix CTOMT 3Haib 3apaHee. KaK 
6bi/io OTMeneHO Bbime, PMP-140 noAAep>KMBa- 


ei Bce pacnpocTpaneHHbie koackm, hto Ae/ia- 
ei ero MaKCMMa/ibHo «Bce5iAHbiM» b oiHome- 

HMM BMAeOCflOpMaTOB. OaHBKO B 03 M 0 )KH 0 CTM 
n/ieepa ne GesrpaHMHHbi: laK, npM npocMOipe 
DivX 4 M 5.XX noAAep>KMBaeTC5i paspemeHMe 
He 6o/iee 640x480 m 6mpeMT ne Bbime 
1,5 M 6 mt/c; b c/iynae >Ke Mcno/ibsoBaHM/i ko- 
A6Ka DivX 3.11 MaKCMMa/ibHoe paapemeHMe 
He AO/DKHO npeBbimaib 352x240, a 6 mt- 
peMT — 500 k 6 mt/c. K CHacTbfo, f\i\5\ peme- 
HM51 npo6/ieMbl COBMeCTMMOCTM B KOMH/ieKT 
nociaBKM PMP-140 bxoamt yTM/ima iRiver 
Media Converter, KOTopa5i nosBO/im 6bicipo 
M 3Cf)C|DeKTMBHO KOHBepTMpOBaib /lfo6nMbie 
cf)M/ibMbi. 3ia >Ke yiM/iMTa no3BO/i5ieT npeo6- 
pasoBbiBaib HesaiAMiAeHHbie cfiaM/ibi WMV, 
a BOT MPEG-2 efo ne noAAep>KMBaeTC5i (b 3 tom 
c/iynae npnAeTC5i Mcno/ibaoBaib nporpaMMbi 
CTOpOHHMX npOM3BOAMTe/ieM). 

Ctohkm speHM/i BOcnpoM3BeAeHM5i MP3 
B 3TOM yCTpOMCTBe BCe npMBbIHHO, TO ecTb 
Ha BbicmeM ypoBHe; Ae/io b tom, hto noTpe6n- 
Te/ibCKne xapaKTepMCTMKM Bcex MP3-n/ieepoB 
y>Ke AaBHO oamhbkobo xopoiuM. A bot FM- 
TfOHep OT/lMHaeTC51 Heo6blHHO BbICOKOM HyBCT- 
BMTe/lbHOCTbfO, HTO OHOHb npH51THO. 

Heo6xOAMMO OTMeTMTb, HTO, B OT/IMHHO OT 
MHOrMX nOAOOHblX yCTpOMCTB, PMP-140 mc- 
no/ib3yeT ne BCTpoeHHbm, a cbeMHbm aKKyny- 
/151TOp. Hto KacaeTC51 BpeMOHM aBTOHOMHOM 
pa6oTbi, TO npM cpeAHOM ypoBHe rpoMKOCTM 
M 5ipKOCTM B pe>KMMe npOCMOTpa BMAeO OAHOM 
3 ap 5 iAKM XBaTaeT na 4 naca b c/iynae ncno/ib- 
30BaHM5i paapemeHM/i 640x480; npM paspe- 
meHMM 320x240 n/ieep pa6oTaeT 5 nacoB. 
Me/iOManaM PMP-140 o6ecneHHT 10 nacoB 
HenpepbiBHoro npoc/iyiuMBaHM/i. 

PesfOMe: PMP-140 — yAMBMTe/ibHbm raA- 
>KeT, coneTafoiAMM KOMnaKTHbie ra6apnTbi m 
6oraTCTBO cf)yHKUMM. Ero bo 3 mo>khoctm 6yAyT 
BOCTpedoBaHbi kbk b noxoAHbix, tbk m b ao- 


MOAGAb 

iRiver PMP-140 

faOapMTbi, MM 

139x84x31,7 

Bee, r 

280 (c 6aTapeeM) 

06-beM naMflTM, fOaMT 

20 M/iM 40 

SanMCb ro/ioca 

BCTpoeHHbm n;iM 
BHeLUHMM MMKpOCt)OH 

MHTepcl)eMC 

USB 1.1 (Host)/2.0 
(Device) 

BpeMfl pa6oTbi, h 

5 

OOHOBneHMe no 

oOHOB/ineMan 

npOLUMBKa 

lXv\cru\eiA 

TFT, 3,5 AiOMMa 

260 000 UBeTOB 

flManasoH nacTOT, Vix 

20-20 000 

FM-npMGMHMK, MVix 

87,5-108 

rioAAep>KKa c|)opMaTOB 

MP3, WMA; AVI, 
MPEG-4; JPG; TXT 

BMTpeMT, k6mt/c 

32-320 

noAAGP>KKa TeroB 

ID3 VI Tag, ID3 V2 
2.0, ID3 V2 3.0 



MaiUHMX yC/10BM51X; HeCOMHeHHO, 3TO yCTpOM- 
CTBO M3 paap5iAa «must have». BbicoKa5i uena 
B $600 — nOA CTaTb c|DyHKUMOHa/lbHOCTM. 

MyjibTMMeAMMHan mbi6a 

C/ieAyK)iAMM 3KcnoHaT namero o6sopa — 
yAMBMTe/ibHbiM KOMOaMH Archos PMA400, 
coBMemafomeM b ce6e cf)yHKUMOHa/ibHocTb 

My/lbTMMOAMMHOrO HaKOnMTe/151 C B03MO)KHOC- 
T51MM KFIK. npMBOAeM HaM6o/iee BbiAafoiAMe- 
C51 ero xapaKTepMCTMKM: n/iaTcf)opMa Linux, 
>KecTKMM ahck o6-beMOM 30 E6aMT, miniUSB- 
nopT M USB 1.1 Host, ABOTHOM 3,5-AK)MMOBblM 
ceHcopHbiM 3KpaH c paspemeHMeM 320x240 
nMKce/ieM (QVGA), BCTpoeHHbiM aAanTep 
Wi-Fi (802.11b), ayAMO- m BMAeoBxoAbi m 
B bixoAbi, MHc|DpaKpacHbiM nopT. 

TaKMM obpaaoM, HaHMHKa Archos PMA400 
AOCTOMHa He TO/ibKO MeAManaKonMTe/151, ho 
A a>Ke M KFIK. CepAUe ycTpoMCTBa — npouec- 
cop Texas Instruments 0MAP5910, KOTopbiM, 
no cymecTBy, /iB/i5ieTC5i ARM 925 c MHTerpM- » 
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» poeaHHbiM DSP-KOHipo/uiepoM. Flo AaHHbiM 
npoM3BOAMTe;i5i, ero laKToea^i HacTOia — 

150 MPa. Bee ocHOBHbie KOHipo/i/iepbi, bk/ik)- 
Ha5i KOHipo/i/iepbi lUMHbi USB, >KK-3KpaHa m 
ayAMO, MHTerpMpoBaHbi b npoueccop. 06-beM 
naM5iTM 3Toro ycipoMCTBa — 64 M6aMT 
(AOBO/ibHo Ma/io no MepKaM coBpeMeHHbix 
KFIK, OAHaKO He ctomt 3a6biBaib o >KecTKOM 
AMCKe eMKOCTbfo B 30 r6aMi). 

PMA400 no3BO/i5ieT pa6oTaib b l/lHiepHeie 
c Mcno/ib30BaHMeM npoTOKO/ia Wi-Fi ;im6o 
npoBOAHoro Ethernet-BAaniepa. Oh cnoco6eH 
BMecTMTb 120 HacoB c|DM;ibMOB ;im6o nop5iAKa 
6500 My3biKa;ibHbix KOMno3HAMM b MP3 m 
WMA; noMMMO ciaHAapTHbix Bcex My/ibiM- 
MeAMMHbix HaKonme/ieM JPEG m BMP noAAep- 
>KMBaK)TC5i c|3opMaTbi PNG M GIF. KpoMeioro, 
PMA400, HaAe/ieHHbiM cf)yHKAMOHa;ibHOCTbK) 
AMcfipoBoro peKopAepa, MO>KeT noc/iy>KMTb 
npeKpacHOM aaMenoM 6biTOBoro BMAeoMarHM- 
TOCf)OHa; npM 3T0M HMeeTC51 B03MO>KHOCTb 3a- 
nMCM no laMMepy. KaK m ;ik)6om AOCTOMHbm 
My/ibTMMeAMMHbiM HaKonMie/ib, Archos 
PMA400 MO>KHO Mcno;ib30BaTb b KanecTBe cf)o- 
To6aHKa: aioro AOCTaioHHO npocio noA- 

K/ifOHMTb cfiOToannapaT k ycipoMCiBy nepea 
USB-Ka6e/ib, m oh aBTOMaiMHecKM onpeAe/im- 
C51 OC KaK BHeiUHMM HOCMie/lb. EcieCTBeHHO, 
ecTb M AaBHo CTaBiua5i ciaHAapioM cf)yHKAM5i 
AMKTOC|DOHa, a TaK>Ke B03MO>KHOCTb 3anncM 
MyabiKM c jifoGbix ana/ioroBbix mctohhmkob c 
noc;ieAyK)iAeM ouMcfipoBKOM b MP3 m;im WAV. 

floKnoHHiiKaM nMHrBiiHa 

ri;iaTc|DopMa Linux no3Bo;i5ieT no/ibaoBaie- 
J151M ycTanaB/iMBaTb npaKiMHecKM /ifoGoe 
coBMecTMMoe FIO; ee ncno;ib30BaHMe o6ec- 


neHMBaei nacTO^UAyfo MHorosaAaHHOcib, 
KOTopoM HaAe/ieH ne bc5ikmm KFIK. 
Mcno;ib30BaHM5i PMA400 b KanecTBe Kap- 
MaHHoro KOMnbfoiepa pa3pa6oTHHKM ocnac- 
TM/iM ero BceM Heo6xoAHMbiM nporpaMMHbiM 
o6ecneHeHneM, BK/ifonafoiAMM ocfiMCHbiM m 
My/ibTMMeAMMHbiM cocf)T, nporpaMMbi pa- 
6oTbi c l/lHTepneTOM m, kohomho >Ke, nrpbi na 
ABM>KKe Mophun. EciecTBeHHO, b PMA400 
npeAycMoipeHbi TaK>Ke m lUMpoKMe bo 3 mo>k- 
HOCTM CB513M M CMHXpOHM3aAMM C o6blHHblM 
KOMnbfOiepOM — Bn/lOTb AO CMHXpOHMaaAMM 
c Outlook. K co>Ka;ieHMK), leKyma^i Bepcn5i 
npoiuMBKM He Bno/iHe CTa6n;ibHa b n/iane 
pa 60 Tbl C OC|DMCHblMM AOKyMeHTaMMI c|3aM;ibl 
Excel He AOCiynHbi a^^ peAaKTnpoBaHM5i m 
OTK pblBafOTC51 TO/lbKO B TeKCTOBOM Cf)OpMaTe. 
KpoMe Toro, PMA400 noKa ne yneei Boenpo- 
MSBOAMTb BMAeocfiaM/ibi M MysbiKa/ibHbie ipe- 
KM, B Ha3BaHMM KOTOpbIX COAep>KaTC51 KMpM/l- 
/IMHeCKMe CMMBO/lbl. 

B KOMn/ieKie c annapaiOM nocTaB/i5ieTC5i aa- 
iAMTHa5i KpbiiuKa-no/iyHexo/i, KOTopa^i KpennTC5i 
c jieBOM CTopoHbi M npeAOxpaH5ieT 3Kpan ot aa- 
rp5i3HeHM5i M AapanMH npM nepenocKe, a TaK>Ke 
C/iy>KMT eAMHCTBeHHbIM MeCTOM, KyAa MO>KHO 
npMKpenMTb CTM/iyc. PemeHMe, naAO CKaaaib, 
HeyAo6noe: nexo/i Hy>KeH Aa/ieKO ne BcerAa 
M He BceM, a 6o/ibiue ciM/iyc Hoemb nerAe. 

B Ae/iOM KOMn/ieKTauMfo mo>kho oueHMib 
KaK oneHb Goraiyfo: b nee bxoamt Ka6e;ib 
miniUSB-USB, nepexoAHMK c USB Flost na 
USB A (rneBAo), HayiuHMKM c KO/iecMKOM- 
pery/i5iTopoM rpoMKOCTM na mnype, KpeA/i 
(c BbixoAaMM AV IN, AV OUT m S-Video) 

M npoBOAa A-H 51 Hero, no;iHopa 3 MepHbm 
ny/ibT fly, aap 5 iAHoe ycipoMciBO m Bce ne- » 


MoAe/ib 

Archos PMA400 

ra6apMTbl, MM 

125x78x20 

Bee, r 

280 

06-beM naMflTM, fOaMT 

30 

klHTepct)eMCbi 

USB 2.0, PC & Mac 
USB Host, Wi-Fi 
(802.11b), MK-nopT 

OC 

Linux Qtopia 

BoenpoMseeAeHMe 

BMAeo 

MPEG-4 SP c MP3 m;im 
ADPCM- ciepeosByKOM, 
paspemeHMe — ao 
704x480@30 KaAPOB/c 
(MTSC), 

720x576@25 kbapob/c 
(PAL), AVI 

SanMCb BMAeo 

MPEG-4 SP c MP3- 
ciepeosByKOM, paspe- 
LueHMe — AO 
512x384@30 kbapob/c 
B cJ)opMaTe AVI 

BocnpoMSBeAeHMe 

MySbIKM 

AeKOAMpoBaHkie ciepeo 
@30-320 k6mt/c CBR 
& VBR, WMA (BK/iiOHaji 
saiAMLAeHHbie Microsoft 
PD DRM-ct)aM;ibi), WAV 

SanMCb MySbIKM 

c ;iio6bix ana/ioroBbix 

MCTOHHMKOB C KOAMpO- 
BBHMeM B MP3 m;im 
WAV (PCM) 

SanMCb ro/ioca 

BCTpoeHHbIM MMKpOCj)OH 

□POCMOTP 

M306pa>KeHMM 

JPEG , PNG, GIF, BMP 

/^Mcn/ieM 

TFT, 3,5 AiOMMa, 
ceHCopHbiM (QVGA), 
320x240 nMKce;ieM, 
262 000 UB6T0B 

AV-BXOAbl/BbIXOAbI 

Ha KpeA/ie — komho- 
SMTHbiM, SCART, S-Video: 
OnUMOHB/lbHO — KOM- 
n;ieKT AV Travel Kit a^^ 
BocnpoMSBeAeHMJi m sa- 
nMCM BMAeo 6es mc- 

no/ibsoBBHMJi KpeA/ia 

ABTOHOMHaa pa6oTa, h 

5 (BMAeo) M/IM 
10 (MysbiKa) 

06HOB;ieHMe no 

npOMSBOAMTCJI c CBMia 
www.archos.com 

Bara pea 

CbeMHaji Li-Ion 
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» o6xoAMMbie pa6oTbi nepexoAHMKM 
(b tom HMC/ie M SCART, c noMOiAbfo KOToporo 
Archos PMA400 mo>kho noAK/ifOHMTb k ;ik)6o- 
My Te/ieBM3opy). 

AKKyMy;i5iTop ncno;ib3yeTC5i cbeMHbm, hto, 
KOHCHHO, 51B/15ieTC51 n/lfOCOMI npM Heo6xoAMMO- 
CTM MO>KHO npH 06 peCTM 3anaCHOM, HTo6bl yABO- 
MTb CpOK aBTOHOMHOM pa 60 Tbl, KOTOpblM, KCiaiM, 
5iB;i5ieTC5i BecbMa npn;iMHHbiM — no/iHOCTbfo 
3ap5i>KeHHOM 6aTapen xBaiaei a/i^i npocMoipa 
napbi cf)M;ibMOB Ha bctpochhom 3KpaHe. 

Archos PMA400 6yKBa/ibHO ome/iOMM/i 
Hac — Ha AaHHblM MOMOHI 3T0 yCipOMCTBO 
He MMeei ana/ioroB na pbiHKe. KaK My/ibiM- 
MeAMMHbiM HaKonme/ib oho 6ecnoAo6Ho; 

B TO >Ke BpeM5i PMA400 cnoco6eH cocTaBMTb 
cepbeanyfo KOHKypeHAMfo 6o;ibiuMHCTBy co- 
BpeMeHHbix KFIK. EAMHCTBeHHbiM cymecT- 
BeHHblM MMHyCOM yCTpOMCTBa, KaK Hec;iO>KHO 
AoraAaTbC5i, 5iB;i5ieTC5i ero uena, cocTaB/i^ifo- 
u\ai\ noHTM $860. 

KsasMKOMnbiOTep 

V\p,ei\ 0CHaiAeHM5i CTauMonapHoro BHemnero 
HDD My/ibTMMeAMMHbiMM cf)yHKUM 5 iMM Haiu/ia 
CBoe Bon/iomeHMe b ycTpoMCTBe Mediaman 
HVX-3500 OT KOMnaHMM SavitMicro. Ctm/ib- 
HbiM HepH 0 -cepe 6 pncTbm Kopnyc c X-o6pa3- 
HbiMM nepeAHeM m aaAHeM nane/i^iMM c;iy>KMT 
CBoeo6pa3HbiM maccM CTaHAapTHoro 
3,5"AK)MMOBoro IDE-BMHHecTepa (b kom- 
n/ieKT nocTaBKM He bxoamt). ByAyHM noA- 
K/ifoneHHbiM K KOMHbfOTepy (PC;im6o Mac), 


Mediaman onpeAe;i5ieTC5i cMCTeMOM KaKAO- 
nO/lHMTe/lbHblM >KeCTKMM A^CK, KOTOpO- 
ro AOCTynHbi Bce o6biHHbie cfiaM/iOBbie one- 
paUMM. riOMMMO XpaHM/lMlAa AaHHbIX 3TO 
yCTpOMCTBO 51B/15ieTC51 eiAe M AMCfipOBblM My- 
3biKa/ibHbiM ueHTpoM: MeAnac|3aM;ibi, 3ann- 
caHHbie Ha HaKonnTe;ib, mo>kho BOcnpon3- 
BOAMTb 6e3 yHaCTM51 KOMHbfOTepa. 

Mediaman HVX-3500 noHMMaeT cfiaM/iOBbie 
CMCTeMbi NTFS m FAT32; B03M0>KHa pa6oTa 
c AHCKaMM, pa36nTbiMM Ha pa3Ae/ibi. B aBTO- 
HOMHOM pe>KMMe MOryT BOCnpOM3BOAMTbC51 
Bce aKTya/ibHbie na AaHHbm MOMeHT My/ibTH- 
MeAMMHbie cfiopMaTbi: MPEG-1 (AVI, MPG), 
MPEG-2 (AVI, VOB) m MPEG-4 (AVI, DivX, 
XviD), MP3, WMA, WAV, Ogg Vorbis, JPEG. 
TaKMM o6pa30M, HVX-3500 MO>KeT ncno;ib- 
30BaTbC5i KaK ayAMO- m BMAeonponrpbiBa- 
Te/ib, AMcfipoBOM peKopAep, c|DOToa;ib6oM 
M HaKonnTe;ib AaHHbix. Ec/im ocnacTMTb 3to 
ycTpoMCTBO AUCKOM AOCTaTOHHo 6o/ibiuoro 
obteMa, TO oho Bno/ine noAOMAeT na po/ib 
XpaHMTe/151 KO/UieKAMM /IfobMMbIX cf)M;ibMOB: 
A/151 coxpaneHM/i DVD-KanecTBa, MHoroKa- 
Ha/ibHoro 3ByKa, Menfo m cybTMTpoB AOCTa- 
TOHHO npocTO CKonnpoBaTb Ha HVX-3500 
cfiaM/ibi cfiopMaTOB VOB m IFO c AHCKa DVD. 

Ha AYAe iirpeu 

BcTpoeHHbiM ayAMOAeKOAep Mediaman pa6o- 
TaeT c Dolby Digital (AC-3) m DTS; npeAyc- 
MOTpena bobmo/khoctb BbiBOAa bmaco b 
cfiopMaTax High Definition 720p/1080i. 


BMAeocHrna/i bbiboamtc/i na KOMnoneHTHbiM 
BbixoA, S-Video, DVI m odbiHHbm komhobht- 
HbiM «Tfo/ibnaH». fl/151 ayAMO npeAycMOTpenbi 
KaK ana/ioroBbie (5.1 m CTepeo), TaK m amc| 3- 
pOBbie (onTMHeCKMM M KOaKCMa/lbHblM) Bbl- 
xoAbi. KpoMe Toro, b nanmm bbicokocko- 
pocTHOM MHTepcf)eMC USB 2.0. B/iok nMTa- 
HM51 — BCTpoeHHbIM COTM nepeMeHHOTO 
TOKa, MMeeTC/i paateM noAK/ifoneHM/i mc- 
TOHHMKa nOCTO/lHHOrO TOKa C Hanp/DKeHMOM 
12 B (peaepaHC b CTopony aBTO/ifobMTe/ieM). 
Ha nepeAHeM nane/iM ycTpoMCTBa pacno/io- 
>KeH ABeTHOM OLED-AMcn/ieM, Ha KOTopbiM 
BbIBOAMTC/l MHCf)OpMaAM51 0 TeKyiAMX HaCT- 
pOMKaX M BbibpaHHOM K0Mn03MAMM. 

TaKMM o6pa30M, npeAycMOTpeHO npaKTM- 
HecKM Bce: ycTpoMCTBO ocHameHo Aa>Ke FM- 
nepeABTHMKOM npoc/iyiuMBaHM/i MysbiKM 
Hepea MyabiKa/ibHbiM ueHTp m/im aBTOMarHMTO- 
;iy 6ea npoBOAHoro noAK/ifoneHM/i. EcTecTBeH- 
Ho, ynpaB/i5ieTC5i Mediaman HVX-3500 c ny/ib- 
Ta AMCTaHAMOHHoro ynpaB/ieHM/i, KaK BC/iKoe 
no/iHoueHHoe bbiTOBoe AV-ycTpoMCTBo; BMec- 
Te C TeM 3TO CfiaKTMHeCKM o6blKHOBeHHblM 
BHeiUHMM >KeCTKMM AMCK, Cf)yHKAMOHa;ibHOCTb 
KOToporo yAaHHo Aono/iHena My/ibTMMeAMM- 
HblMM B03M0)KH0CT51MM. CtOMT OTMeTMTb, HTO 
npM Ka>KyiAeMC5i «HaBopoHeHHOCTM» npoMr- 
pbiBaTe/ib yAoben m nopTaTMBeH; 6/iaroAap/i 
KOMnaKTHbiM paaMepaM oh mo/kot Mcno/ibao- 
BaTbc/i a/ 151 npoBeAeHM5i npeaeHTauMM. 

Mediaman AO/i>KeH no5iBMTbC5i b npoAa>Ke 
B caMoe 6/iM)KaMiuee BpeM/i, OAHaKO ero ue- 
Ha noKa He obt/iB/ieHa. 

■ ■ ■ MaKCMM IlpMXOAbKO 


MoAe/ib 

Mediaman HVX-3500 

ra6apMTbl, MM 

129x210x47 

Bee, r 

420 

(6es >KecTKoro amcks) 

BocnpoM3BeAeHne 

BMAeo 

DivX 3.X/4.X/5.X, XviD, 
AVI, MPEG, DAT, VOB 

BocnpoM3BeAeHne 

My3blKM 

MP3, WMA, Ogg Vorbis 

□POCMOTP 

M306pa>KeHMM 

JPEG 

BMAeoBbixoAbi 

S-Video, KOMHOHeHT- 
HblM, DVI 

AyAMOBbixoAbi 

aHa/ioroBbie (cTepeo 
M 5.1), AMCt)pOBbie 
(OnTMHeCKMM M 
KoaKCna;ibHbm) 

/^MCn/IGM 

OLED 

HHTepc|)eMCbi 

USB 2.0 (Device/ 
Host) 

FM-npneMHMK, MPm 

87,9-88,9 

OaM/ioBbie CMCTeMbi 

FAT32, NTFS 

rioAAep/KMBaeMbie OC 

Windows 

98SE/ME/2000/XP 
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0 F F T 0 P I C 


klHTepHei 



1 . Heo6xoAMMO HOAexcHoe 
pesepBHoe KoniipoBaHMe 

Kohchho, hmhto He Memaei bsm Kynmb cneuM- 
a/ibHbiM BMHHeciep pesepBHbix kohhm, ;im- 
6o sanMCbiBaib ueHHbie ASHHbie Ha KOMnaKi- 
AMCKM. OAHaKO B onpeAe/ieHHOM CMbic/ie 
noAo6HbiM noAxoA Bce paBHO nanoMHHaei 
xpaneHMe swau, b oahom KopsMHe. B ocfiMce 
He MCK/ifoneH no>Kap, KBapiMpy, He f\a\A 6or, 
Moryi orpa6nTb — c/iobom, 6ecueHHa5i mh- 
Cf)OpMaUM51 MO>KeT nOiep51TbC51 OTHfOAb He 
TO/lbKO no npMHMHe c6o 51 KOMnbfOiepHOM 
TexHMKM. Pa3Mema5i >Ke cfiaM/ibi b oH/iaMHo- 
Bbix xpaHM/iMiAax, Bbi sacTpaxoBaHbi ot no- 
A 06 HblX HenpH51THblX HeO>KMAaHHOCTeM. 


2 . HeKOTOpbie (|>aMI1bl AOU^Hbl 
6 biTb xopolijo cnpqTaHbi 

floBO/ibHo HepasyMHo xpaHMib ceKpeiHbie 
cfiaM/ibi laM, TAe mx 6 yAyi MCKaib b nepByfo 
onepeAb — to ecib na cboom KOMnbfoiepe. 
PaSMeCTMB >Ke KOHC| 3 MAeHAMa;ibHyK) HHC| 30 p- 
MaUMfO B cfiaM/lOBOM MHTepHeT- 6 aHKe, Bbl 
CMO>KeTe cnaib chokomho. 

3 . BpeMq ot BpeMeHM ecTb 
Heo 6 xOAMMOCTb COXpOHflTb 
pesynbTOTbi po 6 oTbi 

ripeAno;io>KMM, Bbi pa 6 oTaeie ne to/ibko na 
pa 6 oie, HO m AOMa. KaK npaBM/io, b tbkmx 
c/iyna^ix nepenoca HHc|DopMauMM c kom- 


nbfoiepa na KOMnbfoiep npnH 5 iTO no/ibso- 
BaTbC 5 i CD M/iM cf);ieiu-ApaMBOM. Tom ne 
Menee m to m Apyroe mo>kho sa 6 biTb B 35 iTb 
c co 6 om M/iM 6 aHa;ibH 0 noTep^iTb no Aopo- 
re — 6 yA 6 T Kpanne Henpn 5 iTHO, ne npaBAa 
JIM? SnaHHTe/ibHo yAo 6 nee coxpan^iTb Ba>K- 
Hbie A-H 51 AOCTyna cfiaM/ibi b l/lHTepneTe. Oco- 
6 eHHO ec/iM ynecTb, hto AOCTyn k hum bbi 
CMO>K eTe no/iyHMTb BcerAa m Be 3 Ae. 

4 . 06 MeH (|>aMiiaMM 
6onbiiJoro pasMepa 

fla/ieKO He BcerAa OTnpaBKM yBecMc- 
Tbix nocbi/ioK yAo 6 na 3 /ieKTpoHHa 5 i noHTa. 
Bo-nepBbix, cymecTByfOT orpaHHHeHM 5 i na » 
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Files Anywhere — CBo6oAa ot AHCKer, 
<t>neiiJ-KapT m nepeHOCHbix HDD 


» o6-beM nepecbi/iaeMbix cfiaM/iOB. Bo-Biopbix, 
y aApecaia MO>KeT saKOHHMTbc^i cbo6oaho 6 
MecTO B noHTOBOM 5UAMK6. OH/iaMHOBbie xpa- 
HM/lMlAa /IMlUeHbl 3TMX HCAOCTaTKOB. Bbl MO- 
>KeTe Bbi/io>KMTb Ha cepaep Bce cbom c|doto- 
rpacf)MM, MysbiKa/ibHyfo KO/i/ieKUMfo m/im hto 
yroAHO eme — Hy>KHbiM /ifOA^iM AOCTaioMHO 
6yA6T oinpaBMTb ccbi/iKy. 3 to oco6eHHo ax- 
Tya/ibHo, ec/iM Bbi BpeM5i ot BpeMOHM pac- 
cbi/iaeie oahm m le >Ke c|DaM;ibi no pasHbiM 
aApecaM. CKa>KeM, c|DOTorpac|DMM Bbi MO>KeTe 
OTOC/iaib ceroAH5i OAHOMy SHaKOMOMy, a sa- 
Bipa peiuMTb noKasaib mx ApyroMy. 

5. Tpe6yeTCfi KonneKTMBHbiM 
AOCTyn K AOKyMeHTaM 

BecbMa aKiya/ibHbi cfiaM/iOBbie MHTepHei- 
6aHKM 6yAyi m b tom c/iynae, kotab rpynne 
H606 x 0AMM OAHOBpeMeHHblM AOCTyn K 
OAHMM M T6M >Ke AaHHbIM. CKa>KeM, eC/lM Bbl 
saHMMaeTecb cobmocthom paspa6oTKOM Ka- 
Koro-/iM6o npoeKTa, oneHb yAo6HO 6yA6T 
Aep>KaTb pesy/ibTaTbi pa6oTbi b oahom Ha- 
Ae>KHOM M AOCTynHOM Bcex MecTe. 

KaK BMAMTe, Tax HasbmaeMbie oH/iaMHOBbie 
BMHHeCTepbl B P51A6 CMTyaUMM npaKTMHeCKM 
HesaMeHMMbi. flpHHeM yAo6Hbi ohm a^i^ xpane- 
Hm KaK He6o/ibiuoro, TaK m noMCTMHe rnraHT- 
CKoro o6-beMa achhom MHcfiopMaAMM. B no- 
c/ieAHOM c/iynae, npaBAa, h6o6xoammo MMOTb 
6e3/lMMMTHblM TapMCf) Ha TpacflMK, MHane ctom- 
MOCTb nepecbi/iKM cfiaM/iOB 0Ka>KeTC5i MHoro- 
KpaTHo Bbime saTpaT na mx xpaneHMe. Tax hto, 
MCXOA51 M3 yc/iOBMM AOCTyna b l/lHTepHOT, a TaK- 
>Ke aKTya/ibHbix aaAan, Ba>KHo Bbi6paTb npa- 
BM/lbHblM cfiaM/lOBblM 6aHK. MbI, B CBOfO OHO- 
peAb, nocTapaeMC5i noMOHb bbm b 3tom. 

Yahoo! Briefcase 

http://briefcase.yahoo.com 

Briefcase Ha Yahoo! npeAe/ibHO npocT. Oamh 
nyHKT MeHfo OTBenaeT 3a 3arpy3Ky cfiaM/iOB, 
a BTopoM no3Bo;i5ieT paarpaHMHMTb AOCTyn k 
TOM M/iM MHbiM nanKaMi TO/ibKO B/iaAe/ib- 



C Globedesk eaiije pabonee iviecTO — nio- 
6om KOMnbiOTep, noAKmoHeHHbiM k CeTM 


ua, Bcex no;ib30BaTe;ieM Briefcase m;im Apy- 
3eM. B o6meM-TO, ne rycTO. 3aT0 30 M6aMT 
npeAOCTaB/i5iK)TC5i a6co;iK)THo 6ecn/iaTH0, 
cyMMapHO >Ke mo>kho yae/iMHMTb o6'beM ao 
300 M6aMT. TeM, kto ne aaperMCTpMpoaan b 
B riefcase, ccbi/iKy na Hy>KHbie cfiaM/ibi mo>kho 
npMC/iaTb no noHTe. 

Files Anywhere 

www.filesanywhere.com 

flaHHbiM cepBMC 6bi;i OTKpbiT B 1999 roAy m 
c Tex nop c/iy>KMT cbomm no/ib30BaTe;i5iM Be- 
poM M npaBAOM. B TapMcfiHbix n/ianax naHM- 
Ha5i c «Web+ Remote Backup» npeAycMOT- 
peHo yAa/ieHHoe peaepBHoe KonMpoaaHMe 
AaHHbix, AOCTyn no npoTOKO/iy FTP, bo3mo>k- 
HocTb nepecbi/iaTb cfiaM/ibi /iioboro obteMa 
M MHO>KeCTBO APyrMX Hy>KHblX M MHTOpeCHblX 
onuMM. BecbMa no;ie3HOM 5iB/i5ieTC5i bo3mo>k- 
HocTb A^^i ApyaeM 3a;iMBaTb na cepaep cbom 
cfiaM/ibi caM0CT05iTe;ibH0. Yao6ho opraHM30- 
Bana m nanxa AOCTyna k UMcfipoBbiM cfiOTO- 
rpac|3M5iM. B o6meM m ao/iom bo3mo>khoctm 
F iles Anywhere Bbir/i5iA5iT BecbMa c6a/iaHCM- 
pOBaHHblMM, TaK HTO /IMHHblX Hy>KA Cep- 
BMC npaKTMHecKM onTMMa/ieH. 

Globedesk 

www.globedesk.com 

flOCTaTOHHO yA 06 HblM, HO OTHfOAb HO CaMbIM 
AemeBbiM cepBMc, paccHMTaHHbiM npeMMyme- 


CTBeHHO Ha HaCTHbIX JIMA. BecbMa npM51THblMM 
5 ib;i5ik)tc5i bo3mo>khoctm AOCTyna k cfiaM/iaM 
no FTP, 3arpy3KM OAHoapeMenno ao aoc5itm 
cfiaM/iOB, o6Mena cfiaM/iaMM c Apyab5iMM. l/l3fo- 
MMHKa Globedesk — MSMeneHMe BHemnero 
BMAa Be6-MHTepc|DeMca. Bce mo>kho nacTpoMTb 
TaKMM o6pa30M, KaK xoneTC5i MMenno BaM. 

Flo AOHbl 3a 3T0 COMHMTe/lbHOe yAOBO/lbCTBMe 
CTO/lb BbICOKM, HTO OHO Bp51A /IM TOTO CTOMT. 

IBackup 

www.idrive.com 

OCHOBHOM OCObeHHOCTbfO IBackup 51B;i5ieTC51 TO, 
HTO ou[\m yAa/ieHHoro peaepBHoro KonMpoea- 
HM51 M B03M0>KH0CTb «paciuapMTb» nanKM npM- 
cyTCTByeT Aa>Ke na 3 kohommhhom TapMcfiHOM 
n/iane. FlpaBAa, b 6o/iee AoporoM «Enhaced 
backup plans» OTKpbiTb Apyab5iM no/iHbiM 
AOCTyn K AHCKOBOMy npocTpancTBy, yBbi, ne 
yAacTC5i. PaBHO KaK ne npeAycMOTpen m AOCTyn 
no FTP. Pa3yMeeTC5i, Bce 3 tm ooamm BK/ifonenbi 
B TapMcfiHbie n/iaHbi f \ j \ s \ paboHMx rpynn, ho ao- 
Hbl HaHMHaiOTC51 OT $10 B M0C51A 3B 500 M6aMT 
AMCKOBoro npocTpancTBa. 

Xdrive 

www.freedrive.com 

Xdrive 5iB/i5ieTC5i oahmm m 3 Hanbo/iee MHTe- 
pecHbix BapMaHTOB yc/iyr. B nepayio onepeAb 
cepBMc npMB/ieKaeT TeM, hto na cepbeanoM 
pecypce npeAycMOTpenbi coeepmenHO 6ec- 
n/iaTHbie aKKayHTbi. Ec/im eaM Hy>KHO xpa- 
HMTb B CeTM napy Ba>KHbix cfiaM/iOB, /lynmero 
BapMaHTa npocTO He naMTM. PaayMeeTc^i, 3a 
HTO-TO 6o;ibiuee npMAOTC^i n/iaTMTb, OAHaKO 
cnepaa mo>kho nonpoboaaTb apeHAoaaTb na 
ABe HeAe/iM 5 F6aMT — ohm npoAOCTaa/i^uoT- 
C 5\ B no/ibsoaaHMe coaepiueHHO beaBOSMesA- 
Ho. yAobcTBa paboTbi c xpaHM/iMmeM, 
noMMMO Be6-MHTepc|DeMca, mmootc^i m cneAM- 
a/lbHblM K/IMOHT, KOTOpbIM MO>KHO CKBHaTb M 
yCTBHOBMTb Ha CBOM KOMObfOTOp. 

■ ■ ■ HBan BopoHK)K 


EmeiviecfiHHbie pacxoAbi 

CepBHc 

Yahoo! 

Briefcase 

Files Anywhere 
(webaccount) 

Globedesk 

■Backup 
(economy plans) 

Xdrive Plus 

30 M6aMT 

6ecn;iaTH0 

- 

- 

- 

Oecn/iaTHO 

50 MOaiiT 

$2,95 

- 

- 

- 

- 

100 M6aMT 

$4,95 

$3,95 

$5 

- 

- 

200 M6aMT 

- 

$5,95 

$10 

- 

- 

500 M6aMT 

- 

- 

$20 

- 

- 

1 rOaMT 

- 

- 

$30 

- 

- 

5 rOaMT 

- 

$11,95 

- 

$9,95 

$9,95 

10 f6aMT 

- 

$19,95 

- 

$19,95 

$19,90 

20 f6aMT 

- 

$34,95 

- 

- 

- 

25 rOaMT 

- 

- 

- 

$49,95 

- 

50 reaMT 

- 

$69,90 

- 

- 

- 
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